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WIRELESS TRANSMISSION OF 
ELECTRIC POWER. 


We give in another column a description of the Tesla 
system of electric power transmission through natural media, 
which, if it accomplishes all that it professes to do, will be: 
truly an epoch-making invention. We are not aware 
whether Tesla was. the first to conceive the brilliant idea of 
transmitting electric power through the rarefied strata of 
the atmosphere, but he certainly appears to be the first who 
has designed and constructed apparatus intended to realise 
the idea in practice. 

It has long been known that the resistance of air to the 
passage of electricity gradually decreases to a certain mini- 
mum, and then increases again possibly to infinity as an 
absolute vacuum is approached. Since the pressure of the 
atmosphere decreases as we ascend, a stratum of minimum 
conductivity must at length be reached. We must, 
therefore, have a tolerably good conductor covering the 
whole eurface of the earth, insulated on one side by perhaps 
the most perfect of all insulators—an absolute vacuum ; and 
on the other side by. an immense thickness of air at pressures 
gradually increasing to atmospheric pressure. Jt must be 
good news to electrical engineers to learn that such a 
natural insulated conductor is available to transmit elec- 
tricity to the uttermost parts of the earth. Tesla proposes 
to use these rarefied upper strata uf the atmosphere as his 
outgoing lead, the earth being employed as the return. He 
has constructed a transformer capable of generating alter- 
nating currents at pressures amounting to millions of volts, 
and he discharges these high pressure currents in the 
rarefied air from electrodes supported on balloons. The 
currents pass through the rarefied air to another electrode 
similarly suspended at the receiving station, where they are 
transformed down to the original pressure and utilised. for 
producing light, generating power, &c. (ne terminal of the 
long coil of each transformer is put to earth, the other ter- 
minal being connected to the elevated electrode. 

In criticising Tesla’s scheme from the practical standpoint, 
many insup2rable objections to it appear to present themselves, 
though we must admit that so little is known of the resist- 
ance of rarefied air to such high tension alternating currents 
as Tesla makes use of, that only approximate conclusions can 
be arrived at. If Tesla has made new discoveries as to the 
behaviour of air towards such currents, we must await the 
publication of practical achievements by the new system. 
Meantime, many considerations appear to indicate that the 
scheme is chimerical. 

In the first place, is a stratum of sufficient conductivity 
to be found at an accessible height in the atmosphere ? 
Schultz measured the pressure required to pass a discharge 
through a Geissler tube by the length of the spark in a 
parallel circuit. His tube was 90 mm. in length and 10 mm. 
in diameter. He found that the pressure which gave tle 
maximum conductivity was about 0°1 mm., and that the 
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parallel spark at this pressure was about one-thousandth of 
the length of the tube. Now, in order to reach a stratum 
of the atmosphere at a pressure of 0'1 mm., it would be 
necessary to ascend to a height of about 30 miles; and even 
if this were possible, the specific resistance of the conductor 
would only be reduced to one-thousandth that of air, though 
this would be partly compensated for by its exceedingly great 
cross section. 

Tesla, as we gather from the description, does not appear 
to have any intention of trying to reach the 80-mile limit. 
He asserts that he has found that he can send with his 
apparatus currents up to any amount and to any distance 
through air at moderate rarefactions, or even at atmospheric 
pressure. These assertions do not agree with the recent 
experiments of Prof. Trowbridge Review, 
Vol. 42, p. 135], who found that, with a pressure of 
1,200,000 volts, he could only obtain a spark of 4 feet in 
length in air at ordinary pressure. He also concluded from 
his experiments that the spark length in air was strictly 
proportional to the pressure which produced it. Tesla’s 
millions of volts, judging by these experiments, would only 
send an electric current through distances measured by feet. 
It is true that Trowbridge did not employ the rapidly alter- 
nating currents which Tesla has experimented with, and this, 
we admit, may make a great difference in results. The 
wonderful way in which the high frequency currents, dis- 
covered some years ago by Tesla, will pass through consider- 
able thicknesses of the best insulators, makes it probable 
that, with high frequency currents, the resistance of air may 
be considerably reduced. 

But high frequency currents are highly unsuitable for the 
transmission of power, except in synchronised circuits, owing 
to the high percentage of wattlers current. Tesla does not 
therefore limit himself to extremely high frequency, though 
it is necessary to use considerable frequencies in his trans- 
formers to obtain the necessary great increase of pressure. 

Since Tesla does not intend to raise his electrodes to the 
impracticable height of the stratum of minimum conduc- 
tivity, he has to face the fact that the conductivity of the 
air in a vertical direction will be greater than that in the 
horizontal direction along which he wishes to send his cur- 
rent. His current will, therefore, in the first place, go up, 
and if it ultimately reaches the desired place, it will not 
be by the shortest distance between the two given points. It 
seems more probable that the electricity discharged will be 
lost in the ewigkeit. 

Should a serious attempt be made to carry out Tesla’s 
scheme, the effect on the meteoric conditions of the atmo- 
sphere will have to be considered. The charging of the 
upper regions of the atmosphere with enormous quantities of 
electricity at millions of volts will not be free from danger 
to the lives of the earth’s inhabitants, not to speak of minor 
inconveniences. It might be expected to make our hair 
literally stand on end, and to send our lighter possessions 
flying into the empyrean ; though we might, it is true, get 
rid of a few things, such as fogs, that would never be missed. 

Notwithstanding our objections to Tesla’s remarkable 
invention, we wish him success in his experiments in this 
comparatively unexplored field. The science of electricity 
will benefit by his discoveries, even if they do not lead to 
the great revolution in telodynamic transmission which he 
expects, 


Few, if any, modern investigators can equal Tesla in 
originality and soaring scientific imagination. These qualities 
in Tesla have already brought to light, high frequency 
currents, with their wonderful properties and applications, 
and his present investigations may yet lead to results equally 
remarkable. But we do not think his latest invention will 
bring about an immediate change in our present methods of 
transmitting electric power. 


THE BURNING QUESTION. 


ArTeR reading the widely circulated criticisms of Mr. 
T. W. Baker upon the Shoreditch combined destructor 
and electricity undertaking, and the replies which he has 
drawn from Mr. H. E. Kershaw, the chairman of the 
Lighting Committee, and from the Vestry Clerk, we are 
almost tempted to call this a boiling question. 

Mr. Baker, on his side, has made, under great difficulties, 
what appears to be a faulty analysis of the lately published 
accounts of the Vestry ; though on some points his case is 
by no means weak. 

This has unfortunately. been met by replies from the 
officials in question which are distinctly lacking in good 
taste. Mr. Kershaw represents Mr. Baker in the light of 
a disappointed contractor, and thereby seeks to destroy 
that gentleman’s case by importing mere prejudice. He 
also talks about cheap notoriety, which seems hardly 
becoming in Mr. Kershaw. The most interesting part of 
the reply is the promise of accounts which can be understood 
and relied upon, which are-to be forthcoming very shortly. 
We have waited patiently for these accounts a long time, 
and therefore regard this as good news. 

Dr. Mansfield Robinson, the Vestry Clerk, also seems to 
have been much disturbed” by Mr. Baker’s criticisms, to 
judge from his remarks about “ amateur adventurers.” 

Whatever scheme Mr. Baker may have submitted to the 
Shoreditch Vestry, when offers were publicly invited, we 
hardly think it correct on the part of the officials who 
received that scheme to refer to it at this date in the manner 
adopted by these two gentlemen ; and we are, moreover, con- 
vinced that public interests will not be served by such an 
unreasonable display of temper over what appears to be 
serious criticism. Whatever usefulness dust may have in 
the production of light, its value is not to be demonstrated 
by throwing it in people’s eyes. 

For our part we prefer to await the reports to the end of 


" June before attempting to make any exhaustive analysis. 


But as we are anxious that the promised reports shall give 
as much information as possible, we venture to call attention 
to one or two points that are worthy of discussion. 

As 18,842 tons were burned in nine months in the 12 
cells when the destructor was working six days a week, it 
would appear that the amount burned per cell per 24 hours 
was about 6°7 tons, and the total refuse burned per week was 
483 tons. 

The actual wages paid according to the report were as 
follows :— 

15 stokers at 32s. 8d. per week. 
6 top men at 28s. per week. 
4 labourers at 24s. per week. 
The labour of firing with, coal on Sundays seems to have 
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been performed by the same stokers, so it may be fair to 
deduct one-seventh of their wages, and reckon them at, say, 
288. per week. 

Then we have a total of, say, £34 4°. for wages for 
working the destructore, or, say, approximately 1s. 5d. per 
ton. This is very high as compared with other destructors 
unprovided with the expensive “labour-saving” machinery 
adopted at Shoreditch. At many destractors of the simplest 
character, the co:t on the eight hours’ system is under 10d. 
per ton for labour. 

The cost of management also appears very high at 
Shoreditch, as there is one foreman and three chargemen 
under him; also there is a weighing clerk, with three cleaners 
and a fitter, who appear to be constantly employed about 
the destructor ; and their united wages over and above those 
of the stokers come to £13 163. per week, or, say, nearly 
7d. per ton burned. ‘Therefore, the cost of labour ani 
management for the destructor is not far short of 2+. per 
ton. No wonder that the Blackheath and Greenwich Com- 
pany, with Mr. Kershaw on their board, decided to be off 
their bargain for refuse burning. , 

But we find that Mr. Kershaw, now so impatient of 
criticism, stated at the opening ceremony on Jane 28th, 
1897, that the cost of burning, interest on capitul, wear 
and tear of plant, and wages, actually came to 1s. 2d. per 
ton. It would be interesting to know how he arrived at 
that figure. 

Mr. Baker, in his letter, calls attention to this question of 
cost of burning, but instead of taking the cost over a week, 
as we have done, he takes it over the whole 12 months; and 
he is met with the reply that the burning has only been 
going on for nine months, while‘the expenses have been 
going on for 12 months. Why three months should be 
necessary for slow-firing at Shoreditch, when one month is 
found sufficient everywhere else, it is not easy to see. 

Again, the Vestry officials dismiss the idea of a depre- 
ciation fund, because under their borrowing powers they 
have to repay the cost of the whole plant in 42 years; 
the machinery and cells being reckoned at 15 years, and 
the buildings, &c., at correspondingly longer periods. 

This seems to be an equitable arrangement, provided that 
the whole plant is handed over in perfect working order at the 
end of the 15 years. To do this it is necessary to repair out 
of revenue, and there can be little doubt that the cells will 
have to be entirely rebuilt in less than 15 years; and pro- 
bably the boiler and other plant will have to be renewed. 
A ten years’ life is much more commonly reckoned upon for 
such plant. The whole cost of that renewal should hardly 
be allowed to fall upon the revenue of the fifteenth year. 
On the contrary, we think that at least 74 per cent. on 
the cost of the furnaces, boilers, and machinery should 
be taken out of each year’s revenue, notwithstanding 
the fact that the capital is borrowed and has got to be 
repaid: otherwise a further sum will probably have to 
be borrowed at the end of the 15 years for the purpose of 
re-building. 

We find that the total units produced in the nine 
months were 491,107, of which, probably, 100,000 units 
were produced from coal (reckoning 7 lbs. coal per unit). 
The enormous amount of 156,725 units was used on the 
works in driving lifte, tipping-waggons and fans, and in 
distribution losses. 50,807 units were lost altogether. 


In other words, 207,532 units were non-productive, or 
40 per cent. of the total generated. 

Again, we hope to find some information in the forth- 
coming report respecting the Halpin thermal storage, 
which, it seems, is not now in operation. It is much to be 
regretted if this apparatus is to be held a failure owing to 
some defect in construction ; particularly as so much atten- 
tion was directed to its use at the commencement. 

We have, for a considerable time past, been convinced that 
destructors are a necessity from a sanitary point of view ; 
that they cannot be properly worked except ut a high 
temperature ; that the heat produced ought to be utilised 
for as large a proportion of the 24 hours’ working day as is 
practicable; that under favourable conditions it is advisable 
to place them alongside electricity stations for the purpose of 
utilising the available heat during the hours of lighting ; 
and that considerable economy would result from saving in 
fuel, stokers’ wager, and management. But we are being 
forced to the conclusion that there may be defects in 
the design and construction of the steam raising plant 
at Shoreditch, and that the undertaking has been given 
an undue and premature prominence which may seriously 
re-act against such combinations. 

This is the more to be regretted, inasmuch that all the 
criticism might have been disarmed, and all the difficulties 
avoided by a frank recognition of these defects and a prompt 
application of remedies. 

This plant is again referred to in the Vestry Clerk’s report 
as the pioneer undertaking. Fortunately for euch enter- 
prises this is, as we have often pointed out, not correct, 
and the value of combined plants is already being 
quietly demonstrated elsewhere, while the Shoreditch results 
are ttill the tubject of furious invective and inconclusive 
discussion. 

The sooner a clear and satisfactory statement of the facts 
is forthcoming, the better. 


Mr. TRoTTER’s recent report on the dis- 
Electric Tramways turbance of the signals received on the 
yng submarine cables at the Cape by the action 
ties of the electrical tramways in Cape Town 
is fresh in the recollection of our readers. It will be re- 
membered that he concluded that the only effectual way to 
deal with the difficulty was to obtain an “earth” at some 
lace at a considerable distance from the source of the 
isturbance, and he pro to lay a short cable several miles 
straight out into the sea, having its conductor connected to 
the exposed sheathing at the extreme end. The conductor 
of this cable would then provide the only working earth 
for the cable station, and no perceptible E.M.F. could be 
produced between this earth and the main body of the 
ocean by the action of the tramway electric system. We 
imagine that an arrangement of several submarine cables 
working through their receiving instruments into » common 
cable connected to earth might afford some pretty problems, 
but possibly the small capacity of the earthing cable might 
make its effect on the signals negligible. We see from 
a contemporary that the same difficulty is occurring at 
Marseilles, where the Algerian cables are landed. The 
French authorities appear to have overlooked Mr. Trotter’s 
able report on the question as it arose at Cape Town, since 
it is stated that at Marseilles “has been installed for the 
first time an important electric network of conductors in a 
great cable landing station.” And again: “The experience 
at Marseilles on so large a scale has been met with, one may 
say, for the first time.” Their solution of the difficulty is 
identical with Mr. Trotter’s, viz., to obtain a working earth 
from a short cable laid out to sea, but has the peculiarity of 
being toute nouvelle. 
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ELECTRIC LIGHTING COSTS: BLACKPOOL 
WINTER GARDENS COMPANY, LIMITED. 


ANNUAL Report or ELECTRICAL ENGINEER. 


WE have received, through the medium of a local paper, a 
copy of the report of the electrical engineer of the Black- 
pool Winter Gardens, with the comments of the chairman 
thereon. 

A most remarkable production—remarkable not only for 
the financial results it gives, but for the impression it con- 
veys to an outsider of pronounced hostility to the Corpora- 
tion’s electricity department. We do not remember to have 
come across many instances before of the owners of a private 
plant publishing details of their running costs. As a rule, 
persons or companies, when dissatisfied with the charges for 
supply from the pablic mains, put down their own plant, and 
keep to themselves the results of their enterprise. At any 
rate, it is unusual for them to publish these results, with 
virulent comments in the local press, probably because there is 
seldom little or any occasion for self-congratulation. More 
often, indeed, do they find themselves, after a while, obliged 
to revert to their original source of supply, lamenting lost 
capital and personal prestige. But not so here. It has been, 
apparently, sufficient that the plant has been working a full 
- and the result ascertained, so that everybody may know 

ow easy it is for a private company to generate electricity 
at a cost of a trifle over 1d. per unit, whilst a Corporation, 
preeumably through mismanagement or rapaciousness cannot, 
or do not, generate and sell it to the public at less than 5d. 
per unit. 

The publication of the accurate running costs of electrical 
plant by private owners is to be highly commended in the 
interests of the profession ; but such publication, with sneer- 
ing references to local supply authorities, is strongly to be 
deprecated. We should, indeed, feel sorry if we thought that 
electrical engineers would readily lend themselves to this 
practice whcn occasion offered, and we rejoice to have reason 
to believe that they would not. Quarrels, such as this one 
appears to be, had much better be fought out privately. 
There is no necessity whatever for electrical Montagues and 
Capulets to cross lances in public on matters of this kind. 

For ourselves, we have no interest in the quarrel. Our 


desire is to test the accuracy of figures which are published - 


officially, and which will, if found to be correct, be 
undoubtedly taken as the lowest recorded price at which 
electricity has been generated, under ordinary conditions, in 
this country, and as such will be accepted by the electrical 
profession, in particular, and the public, in general. 

In the report under review, the engineer lays especial 
stress on the extraordinary saving effected by the company 
in putting down their own plant, over the cost of taking 
their supply from the Corporation’s mains. On the 
assumption that the Corporation’s average charge would have 
been 5d. per unit—the actual charges are, as a matter of fact, 
8d. per unit for the first hour and 2d. afterwards—he 
asserts that the saving to the company, for the 12 
morthe, has been not less than £2,240. As if this might 
be too much for outsiders to credit, the chairman of the 
company comes forward and endorses the statement, 
decluring that he has carefully gone through the figures 
and checked the whole of the invoices and wages sheets. 
“On this point,” he continues, “he has been most particular, 
as the results obtained so far exceeded his most sanguine 
expectations that he felt it absolutely necessary to be 
poritively assured of their accuracy before pubicution.” 

We omit the other comments in the report and vive below 
the figures as they are published. 


ANALYSIS OF ACCOUNTS FOR THE YEAR ENDED 
JUNE 30TH, 1898. 


£ 8. d 
Capital expenditure on plant... 15000 5 
Revenue from supply gardens at 5d. ... — . 4,061 5 
tenants at 5d. ... 189 111 
Total coste ... eee $2,200 46° 
Interest on capital at 4 per cent. on £15,000 ... a 600 0 0 
Depreciation 2 per cent. on £15,000... “es = 300 0 0 
Financial result (saving on Corporation charges) ... 2,249 11 8 
Number of units supplied see 208,095 


ANALYsIS oF CcsTs 


Generation : £ per unit. 

Works’ costs ae ...£908 ... 1:06 
eneral costs : 
Total costs £1,089 ... ‘130 


Financial result : 
Saving on what the Corporation would charge on their 


prices ... ‘ ... £2,249 11s. 8d. 
Corporation, Winter Gardens. 
Capitalexprnded £85,413... £15,000 
Revenue from supply... (RAB BW £4,250 
Number of units supplied ... 707,965... 208,095 
AnaLysis oF Costs, 

Oil, &c.: ... = = 

203 1:06 


Works’ Costs. 


Rent, rates, and taxes... ‘ll 
Management ... ae 13 
2°42 1:30 


Ratio oF REVENUE TO CaPiTaL. 
15 per cent. 28 per cent, 


Units SuPPLIED PER £ CaPITaL. 
8:2 13°5 

Frankly, we must confess our faith in the accuracy of 
these figures is not so great as the chairman’s. For one 
thing, they are not complete; for another, they seem to 
attempt to prove too much. The capacity of the plant 
should have been stated, and also the maximum demand, 
the number of lamps installed, and the approximate hours 
of lighting. It should have been stated, too, whether the 
consumption was estimated from the switchboard readings, or 
taken from an accurate meter. The consumption charged 
for appears to us to be abnormal, and it is difficult’ to con- 
ceive how 203,095 units can have been consumed in an 
establishment, the major portion of which is not supposed to 
be used for more than five months of the year. On this 
point of output everything depends, and as the means of 
checking it are not given, the results may well be questioned. 
Depreciation seems to us to be fixed at an altogether too 
low a sum, viz.,2 per cent. It should be put at nct less 
than 4 per cent. to be satisfactory. Then we notice one or 
two trifling errors, which further tend to shake confidence 
in the veracity of the figures. In one place the total costs 
are shown as £1,110 152. 3d., and in another as £1,099 
(why not have equalised them ?); while, according to our 
calculation, 208,095 units at 5d. come to £4,231 28. 11d., 
not £4,250 64. 1lld. as given. The fuel account is low, 
though unexceptionable ; but the stores item, including water, 
£87, creates suspicion, unless the efficieney of the plant is above 
the uverage. The most astonishing item in the analysis, 
however, is that against management, stationery, «&c., 
£96. Surely this is an error; for the engineer of a 
station with an output of over 200,000 units per 
annum cannot be content to receive a salary equal 
to that of a switchboard attendant at an ordinary central 
station? Perhaps our engineer resides on the premises, and 
has “ everything found” ? 

With these points questionable, we cannot bat regard the 
figures with distrust, nor can we accept them as proving the 
statement that such a saving has been effected, or that the 
company can claim to have generated electricity at 14d. per 
unit. Pending their confirmation by independent persons, 
we are of the opinion that they are unreliable, and should be 
taken cum grano salis. We regret, therefore, we are unable 
to look upon the report as it stands as little better than so 
much waste paper. 
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THE HATCH ACCUMULATOR. 


An interesting accumulator, known as the Hatch, which 
may claim, in a sense, to be of the solid type, is about to be 
introduced to the Eaglish market. Although new to elec- 
trical men on this side of the Atlantic, the accumulator, of 
which we are speaking, has achieved considerable success in 
the United States. 

The improvement effected in the Hatch cell may be 
properly termed a mechanical one. It is in the direction of 
making the elements solid with a considerable reduction in 
weight. This is attained, however, without much compres- 
sion of the active mass, and it is claimed that a high degree 
of porosity is maintained while the active agent is completely 
ex to the electrolyte. It will be seen from the 
following description that one of the notable features of the 
cell is the absence of a metal grid. 

In constructing the Hatch element, a porous plate of un- 
glazed earthenware is used, having square receptacles on its 


i side, and grooves on its reverse side, as shown in figs. 1 
and 2. 

To the face side of each plate is applied the lead oxide 
or active agent, filling the mass } inch above the surface of 
the plates, so as to secure an agglomeration with the electrode 
during the forming process, 

The plates thus loaded with the active agent are then 
placed together, back to back, with the grooves crossed. 


Fia. 2. 


This forms one couple, positive and negative, of the 
element. 

_ A-series of these couples are then assembled, as shown 
in fig. 3, to form the complete element, as many couples 
being associated as is necessary for the required capacity. 

_The sides of this element thus assembled are flanked 
with a rigid support plate of glass, or similar material, and 
then encircled with heavy rubber bands, as shown. 

The electrodes are then applied in any desired form, but 
ordivarily are used in the form of lead sheets, interleaved 
with the active material, as illustrated. 

It is claimed that the oxides are permanently locked up, 
while the porosity of the entire mass is secured so that it 


will remain porous during the work, as the elasticity of the 
element allows for the expansion and contraction of the 
active material without closing the pores of its own mass. 

Provision is also made for free circulation of the electro- 
lyte between the plates, at the same time allowing a free 
escape of the gases formed by electrolysis. 


A set of Hatch accumulators has been erected in this 
country at Messrs. Niblett & Sutherland’s works under the 
supervision of Mr. Hatch and Mr. Hathaway, who is 
concerned in the commercial development of the accumulator 
in this country. This battery is to be tried on the London 
cabs, and at a future time we shall have something more 
to say on the cell and its uses. 


MR. PREECE’S CIVIL ENGINEERS’ ADDRESS. 


Wuiist Mr. Preece’s Presidential Address to the ‘Institution 
of Civil Eogineers on Tuesday last could not fail to be of 
great interest in many respects to electrical men, we agree 
with Sir Frederick Bramwell in taking exception to some of 
his remarks. 

It appears to us that if it is thought necessary to enter 
into names at all, very great care should be taken in an 
address of this character not to mention some only at the 
expense of others equally eminent. With every desire to do 
full justice to the brothers Edwin and Latimer Clark, as we 
think we have done in our obituary notice of the latter in our 
last issue, it seems to us that the following statement is far 
too sweeping. It runs thus:— The mechanical construc- 
tion of the telegraphs of this country was designed by our 
late distinguished member, Edwin Clark, and his brother, 
Latimer Clark.” If Mr. Preece had contented himself with 
the remark that he had pleasant recollections of working 
under the Clarks on behalf of the Electric Telegraph Com- 
pany, and that he felt sure that they would always be remem- 
bered ‘amongst the leading pioneers of land and submarine 
telegraphy, we should have agreed in toto; but with the 
statement as it stands, we cannot. Surely Mr. Preece must 
recognise that the Magnetic Telegraph Company for instance 
—though he did not happen to be connected with it—was an 
extremely formidable competitor of the “Electric,”* that 
their system wes established on entirely different principles 
to that of the “Electric,” and that their officials had a great 
deal to do with the evolution of telegraphy, land and sob- 
marine, and with what Mr. Preece calis “the mechanical 
constraction of the telegraphs of this country.” 

But if it does not suit Mr. Preece to recognise this, we think 


* In proof of this, we may remark that the “ Magnetic ” Company 
paid higher dividends than the “ Electric.” 


) 
| 
| 
| | 
| 
SSA 
| 
of 
ne Fia. 1. 
to 
he 
od 
to 
of 
al 
e 


698 THE ELECTRICAL REVIEW. [vol.43. No. 1,094. 11, 1898. 


our readers will that under the head of telegraphy his 
reference to the pioneering of the submarine branch of the 
subject was scarcely in proportion to the notice he gave to 
land telegraphs. We have an allusion to the “ Limnoria 
terebrans baving invaded our channels,” and to the intro- 
duction of brass tape in submarine cables. We also have the 
truism that “no one has done more than Lord Kelvin to 
improve the electrical working of submarine cables.” But 
surely in an address to civil engineers (of all people) 
it might have been worth while to make a corresponding 
reference to the engineering work connected with the 
construction, laying, and repairing of our ocean cables 
in which far vaster sums of money are involved than in any- 
thing above alluded to, in land telegraphy or otherwise. 
These are matters that come well within the scope of what is 
termed “‘ heavy engineering” which cannot be said of aerial 
telegraphs to anything like the same extent. It is true that 
Mr. Preece’s connection with ocean telegrapby 

is of a somewhat slight description ; but we 

should not have suppoced that this would 

prevent his dealing with the subject for the 

purposes of an address in an adequate ————. 


AUTOCAR MOTORS. 


We illustrate below a continuous current series-wound 
motor, specially designed by Messrs. Veale & Oo., Limited, 
of St. Austell, for propelling electrically-driven vehicles by 
means of direct chain gearing off both ends of the spindle. 
The chief features of the design, apart from the general 
compactness, are lightness in weight, great starting power, 
high efficiency, and the small space occupied in height as 
compared with the diameter of the armature—the latter 
being of great importance when the motor should be required 
to be fixed directly under the floorboard of the vehicle, which 
is very often the case. Another feature is the ease with 
which the armature and field coils may be withdrawn 
for the purpose of repairing ehould occasion require. The 
field magnets are of cast-steel of the four-pole type, having two 


manner, especially as herein lies the main 
point of contact with the profescion of civil 
engineering. Surely Mr. Preece does not 
venture to contend that this ground was 
covered by the shallow water lines of the 
Electric Telegraph Company. As he went 
out of his way to mention names, we will 
now add a few facts that may b2 useful to 
bear in mind. 

1. Messrs. Crampton and Wollaston were 
the first to lay a cable across an open channel 
—from England to France. 

2, Sir Charles Bright was the first to 
demonstrate the possibiltty of laying a con- 
tinuous length of some 2,000 miles of cable 
across an open ocean—the Atlantic—in a two 
to three-mile depth. 

3. Sir Samuel Canning was the first to 
demonstrate the yossibility of recovering a 
cable from such a depth. 

Some of these pioneers have now passed 
away; but are not the above facts quite as well 
worth recording as anything that Mr. Preece 
saw fit to mention in connection with pioneer telegraphy ? 
We trust that Mr. Preece’s way of putting things will not 
lead astray the shining lights of the Institution; but we 
fear that presidential addressees are always liable to b2 taken 
as gospel. 

We imagine that many will take exception to the 
President's wholesale condemnation of limited liability 
companies. There are, of course, black sheep in every 
flock ; but we should like to know where telegraphy, in its 
broadest—international and colonial—sense would have been 
without them. The same question might be asked regard- 
ing railways and other branches of engineering industry ; 
but we have contented ourselves with an example that should 
appeal to Mr. Preece. 

Oa the other hand, we have pleasure in giving every 
support to all Mr. Preece’s words of wisdom regardin 
technical education, the need of reform in its methods, an 
the class of men to whom it should be entrusted. Mr. Preece’s 
opinions on this subject are probably the most sensible that 
have ever been uttered: they are, in fact, jast what we should 
have expected from him. 

In cordially agreeing with Mr. Preece’s eulogy of the in- 
ventive genius of another of his former chiefs in the Electric 
Telegraph Company, the late Cromwell Varley, we should 
add that we consider his brother, Samuel Alfred Varley, has 
done quite as much for telegraphy and electrical science 
generally, though in a less prominent way. 

It seems to us that where anyone represents a certain 
branch of engineering, he should be more than ever 
careful what he says in connection with that subject when 
oo his fellow members, many of whom are unacquainted 
with it. 

Vinally, we may remark that, in certain portions of his 
address, it seems to us that Mr. Preece forgot that he was 
not addressing a juvenile, or mixed, audience—say, at the 
Royal Institution. 


Fig. 1. 


Fia. 2. 


exciting coils wound on circular cores. The armature is of the 
slotted ring Gramme wound type, having a double winding 
and two commutators, which, by means of a suitable con- 
trolling switch, may be worked in series or parallel—the latter 
arrangement generally being necessary for starting the vehicle 
or steep hill climbing. The motors are usually fitted with 
two sets of carbon brushes to both commutators, which have 
specially designed holders; the cross parallel grouping arma- 
ture connections being wound on the back of each commu- 
tator. The motor, fig. 1, as illustrated, is designed to work 
at 95 volts 30 amperes at 600 revolutions per minute; 
weight, 290 lbs.; armature, 9 inches diameter. 

Messrs. Veale & Co., Limited, have four standard sizes of 
the above type machine, and their machines are giving satis- 
faction. The firm has just completed an order for six 
machines of various outputs for one client. } 

Fig. 2 shows a separate armature, and a motor fitted with 
perforated metal guards showing the armature withdrawn. 


ELEC TRICITY IN AGRICULTURE. 


In the Electrotechnische Zeitschrift of October 20th, p. 697, 
two successful installations of electric ploughing are described. 
According to the figures given, the cost of electric plough- 
ing compares very favourably with the cost of steam plough- 
ing (at least in Germany). : , 
In the first case described, a farm (Dahlwitz by name) is 
supplied with its whole light and power from a central sta- 
tion of 60 H.P. For lighting, an alternating current at 
1,000 volts is used, the voltage being transformed down at 
the place where it is consumed; while for driving pumps, 
uhreshing machines, ploughs, and other machinery, a direct 
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current of 500 volts is utilised. Herr v. Treskow, the owner 
of Dahlwitz, estimates the total consumption of energy to be 
111,800 H.P.-hours per annum, about half of which is used 
to work the electric plough; 250 acres are ploughed per 
annum, and the cost, ing to Treskow’s calculation, is 
31s. 3d. per acre, which is considerably cheaper than steam 
ploughing. 

Experiments on the royal demesnes, Sillium and Cloeden, 
have led to similar results. A communication by the 
Minister of Agriculture to the members. of the Prussian 
House of Delegates, puts the cost of electric ploughing in 
heavy soil, with cap ene, at 45s. to 55s. per acre, and 
that of steam ploughing at 85s. per acre. Besides this reduc- 
tion in the cost of ploughing, it is to be remembered that 
power required for other purposes on the farm is reduced in 
cost to almost the same extent. 

The system employed at Dahlwitz is the so-called single 
machine system, and was installed by F. Brutschke, of Char- 
lottenburg. The mechanical apparatus was mede by the firm 
of Borsig. The 500-volt direct current is carried by aerial 
lines between the fields ; and at suitable places on the poles 
are couplings for connecting up the movable cables which 
lead the current to the motor. Cable drums are not used, 
the redundant length of cable being laid by hand in large 
coils on two carriers fixed on the motor waggon. The motor 

gon contains a motor which drives the winding drume, 
and which can also be coupled to the driving wheels of the 
waggon, to give it the necessary advance at the end of each 
traverse of the plough. The rope (15 mm. diameter) runs 
off one drum in the direction of motion of the plough to the 
other end of the field where it passes round a loose pulley and 
then back to the second winding drum on the motor waggon. 
The rope winds itself on to one drum, and off the other till 
the plough comes to the end of the furrow. Of course, 
during the —— of the plough, the tension on the loose 
pulley is double that on the rope, and the waggon on which 
the pulley is mounted must be very firmly anchored. This is 
done by means of an anchor with four prongs, which bury 
themselves deep in the ground when the tension comes on 
the rope. While the plough is on its return journey in the 
direction of the motor waggon, the loose pulley is almost 
entirely free from tension, and advantage is taken of this to 
pull the anchor out of the ground by screw gearing driven 
from the loose pulley. A second coupling then throws the 
loose pulley into gear with a ‘small drum, which winds 
on an anchored rope, and causes the pulley waggon to 
advance a step into position for the next furrow. The 
attendant then disengayes the coupling, and allows the main 
anchor to fall down. As in steam ploughing, the motor 
waggon is advanced at the end of each traverse by coupling 
the motor to the driving wheels. Three men are required to 
attend to the plough. The depth of the furrow was 20 to 25 
cm., the width about 130 cm., and the speed of ploughing 


-1 metre per second. The consumption of current in the 


— station varied from 30 to 50 amperes at the 500 


GAS v. ELECTRIC TRACTION. 


THERE can be no question of the efficiency of gas-propelled 
tramcars, nor probably of their cheaper first cost as com 

with an electrical system, but the gas-propelled car has certain 
disadvantages from which the electrical car is free. 

Smell, no doubt, is one disadvantage. The exhaust of a 
gas engine is somewhat malodorous, but it may be retorted 
that a public which has literally swallowed the horse, or 
much of what the horse has finished with, will scarcely 
choke at a gas engine. But the horse has hitherto 
been a sort of Hobson’s choice, and it is matter 
of common observation that the public, which will un- 
conga put up with anything third rate, so long 
as there is nothing better, will no longer put up even 
with the second rate in the presence and possibility of the 
first rate. Again, the vital question with trams is that of 
rapid acceleration, and though the gas engine may have its 
constantly running fly-wheel to help the starting, there is not 
that large reserve of power to be drawn upon that there is 
with electrical driving, where a starting car can be drawn on 


the fly-wheels at the central station. We do not believe the 
gas car is seriously vibratory, but we think on that score, 
algo, the electrical tramcar will show a better record. Per- 
sonally, we would welcome the gas tramway in preference to 
the horse system. 

Gas does at any rate promise a better speed, and we 
might rely upon its influence to put a stop, by the 
doubling of lines, to the disgraceful stoppages which 
characterise suburban London tramways at the passing turn- 
outs. A journey by a London tramcar seems to be an 
interminable series of waitings for the passing car which 
seems never to come. Better traction would attract so many 
more passengers, that it can scarcely be believed that the 
single line tramway would endure on any busy service. As 
regards gas traction, if the smell could be done away with, it 
would be an excellent system in London for ordinary "bus 
traffic. The gas engine is not so odorous as the benzine 
motor, and the question of compression ie so small, that we 
wonder the British Gas Traction Company have never 
attempted to ran a line of London omnibuses on their system. 
Gas traction has entered the field too late for its own good, 
and at a perhaps awkward time for electrical working. By 
its low first cost it appeals to the timid man, who is afraid 
to face the cost of electrical work, and it may delay the 
highest class of work in some instances. 

Gas traction has been before the public nearly 20 years, 
the first patent which came under the writer’s notice being 
taken out in Melbourne in the early eighties, but it is only 
quite recently that any serious effort has been made to 
push it. Electrical traction has made such rapid progress 
in America that it is bound to remain the first system every- 
where. Yet there is a field for the gas system which may well 
occupy a good many years to fill, and for temporary work it 
is unequalled owing to the ease with which it can be in- 
stalled wherever there is a public gas supply. But there 
must be a gas supply. The poorer gas of the producer 
would not stow into a sufficiently small space to be usefully 
employed. Were this found practicable gas traction would 
indeed become a formidable rival of electrical traction on a 
much wider field. But electricity will always command the 
principal position if by reason only for speed and accele- 
ration. 


THE BREAKDOWN AT BRIGHTON. 


During the past few weeks there has been quite an epidemic 
of failures of public and private lighting, including both gas 
and electricity. The latest, and, we hope, the final of this 
series of extinctions occurred at Brighton on Thursday, 
October 20th. 

The reliable information to hand on the matter is but 
brief. A short circuit occurred in the armature of a 220-kw. 
dynamo, and the minimum current cut-outs of all the other 
dynamos in the parallel opsrated thus automatically switch- 
ing off the whole station. In the absence of full details, 
including the sequence of events, any discussion of the 
— must necessarily be speculative and somewhat unpro- 

table, 

Oar a the Electrician, of October 28th con- 
tains some editorial notes on the subject, and the issue of 
the same paper of November 4th contains two letters, ia all 
three cases suggestions as to the probable cause of the 
minimum cut-outs operating on a short circuit are made, 
and advice how to avoid such mishaps in fature are freely 
offered. We imagine Mr. Wright must feel very much as 
Mark Twain felt when everybody offered him different 
remedies for his cold, and we have no doubt that as in the 
case of the famous humourist, the result of accepting all the 
advice would be disastrous. The Hilectrician says: “One 
can easily conceive that if excess current cut-outs or fuses 
were used in series with each dynamo, a certain sluggishness 
in the minimum cut-out, in the case of an armature short 
circuit, would (italics are ours) blow the excess current cut- 
outs of all the other machines.” If the word might is eub- 
stituted for would, we agree; but it by no means necessarily 
follows. It is also stated that as it was essential that the 
current from the dynamos must have b2en enormously reduced 
in order that the cut-outs could operate, the explanation can 
only be sought in the dynamos themselves, 
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In the absence of details it is no use being dogmatic, and 
it is just possible that at the dynamo is not the only place 
where the fault may be found. That the cut-out of the 
injured machine should not operate until the speed had been 
reduced on all the others sufficiently to cut them out appears 
improbable, but supposing this was the case, as suggested by 
our contemporary, the substitution of return current cut-outs 
would a improve matters, as these would be equally liable 
to stick. 

Mr. Wm. C. P. Tapper, whose letter appears in the Hlec- 
trician of November 4th, seems perfectly satisfied that non- 
return cut-outs and separate excitation are not only 
absolutely essential, but afford complete security against the 
class of breakdown under consideration. To say that any 
form of automatic device affords comple’e security, is to make 
a statement which very few experienced central station engi- 
neer, we venture to say, would care to endorse. 

The suggestion of the other correspondent, Mr. Arnold 
Philip, raises a somewbat important and not improbable 
point. He suggests the possibility of the shunt circuit of the 
damaged dynamo having been opened either accidentally or 
intentionally (italics ours) in order to prevent a complete 
burn out of the armature. Of course, half a minute’s 
thought would show the danger of this, and several other 
things that may be done without due consideration. It 
by no means follows that the men in charge of a station, 
when called upon to act in emergency, are always equal to 
the occasion, and a very simple blunder may produce most 
serious results. We do not suggest that any blundering has 
occurred, but if in the excitement some wrong move had 
been made, it would not have been an isolated case, and 
considerable nerve and presence of mind is essential at such 
times. Another possible solution, and one which we do not 
remember having seen in print, is that the increased 
demand upon the remaining dynamor, due to short circuit 
of the faulty one, naturally caused a sudden rise in 
current in all the cut-out coils. This sudden rise would 
naturally induce a momentary current in the solid 
iron core of the cut-out in the opposite direction, thus 
partially or wholly depolarising it for an instant, when all 
the cut-outs would..at once operate. This could be easily 
proved, and if, found to be the cause, a laminated core would 
remove the trouble. . 

Whatever may have been the cause, we hope the Brighton 
engineers will publish the facte, as it is only by actual expe- 
rience that many difficulties are discovered and overcome, 
and any information which will help others to avoid similar 
accidents will be of great and universal advantage to the 
electric lighting industry. 


CORRESPONDENCE. 


Wire and Cable Testing. 


In reply to the request of Mr. OC. F. Ashton-Pryke for an 
explanation of the apparent improvement in the insulation 
of a cable under test by the ohmmeter, it seems to me that it 
may be due to one or both of two things. One explanation 
may be that the low reading at first obtained is due to the 
electrification of the dielectric (and this will yea be the 
case if the insulation is a compound and not India-rubber), 
although the fact of the needle remaining constant for nearly 
a minute tells against this theory. 

A better explanation is that the low insulation is due 
to dampness on the surface of the ends or “trims” of the 
cable ; this at first canses leakage, but by the current from 
the ohmmeter generator, the moisture is gradually evaporated, 
and the insulation consequently improved. 

This trouble may easily be overcome by pouring clean 
boiling paraffin wax all over the trims and back along the 
cable for about 6 inches. If the phenomena is still present 
after this, the cable should be properly tested with the 
reflecting galvanometer and high voltage current, as the 
ohmmeter is at best a rough and ready instrument for getting 


at the approximate insulation of a cable. 
F. P ‘ooley. 


strength, a strong argument in favour of this theory. 


Dumovlin Copper Depositing Process. 


With reference to my letter in your issue of the 28th ult., 
and “F. A.’s” letter in your issue of the 4th inst., it is true 
that Alexander Watt believed at one time in burnishing 
with yielding surfaces, and I discussed the matter with him 
both before he took out his patent of 1891, and not long 
before his death. I looked into his matters carefully, as he 
wished me to interest myself financially in his inventions, 
but he had to admit that he had no practical experience of 
the manufacture of copper tubes, using soft burnishers. 
Speaking from memory, | think he claimed that the use of 
the soft burnishers prevented the formation of bubbles of 
hydrogen gas on the surface of the tubes. Mr. Watt was, 
however, not the first to patent this, as there was a patent 
taken out practically for the same thing some time before 
1891. If“ ¥. A.” is interested in the matter, I will turn 
up my papers and give him the date and number of the 
patent. The conclusion I have come to is, that the action 
of a hard burnisher is to mechanically press out the small 
particles of copper that are deposited into tiny filaments 
or ribbons, and thus to give the copper article a fibrous 
character instead of a crystalline character. If you testa 
piece of Elmore tube parallel to the line of the fibre and 
across the fibre you will find a considerable difference in the 


Your co ndent “ A. F.’s” discovery of Watt’s patent 
does undoubtedly constitute a good anticipation of tbe so- 
called Dumoulin process, but there are earlier anticipations, the 
Elmore’s patent, especially in No. 15,831, of 1886, claiming 
burnishers, pressers, rubbers, &c., and if these softer 
burnishers posseseed any advantages over agate one would 
have expected the patentees to have used them. 

Your correspondent has hit the nail very squarely on the 
head in classing the so-called impregnator a “rubber,” that 
is also the term used in Elmore’s earlier patent. 

Wm. Brown. 


[Correspondence on this subject is now closed.—Eps. 
Exec. Rev.] 


The Position of Draoghtsmen. 


The truth of the statement made by “A.I.E.E.” in your 
last issue “that the premium pupil is ousting not only 
draughtsmen but many other classes of engineers,” is, I think, 
open to question. lf by “ousting” your correspondent 
means filling positions which draughtsmen would no doubt 


prefer to their own I quite agree with him, but this is hardly 


the general meaning of the word. A man cannot be ousted 
from a position he has never filled. | 

As the profession of electrical engineering advances there 
is a continually increasing demand for men who have under- 
gone a first-class technical training, and this demand is most 
successfully met by the premium pupil. If he has supple- 
mented his experience of from om to five years in the 
shops by a three years’ course at some well-known technical 
college, he will probably have obtained the best professional 
education it is possible'to get. 

A draughtsman’s education on the contrary is confined to 
‘one or two years in one or two of the many different shops, 
and the rest of his time is spent in copying old drawings 
and adapting them to meet special cases. He has, as a rule, 
no thorough grasp of the principles underlying the 
profession and is rarely conversant with apy but the 
most elementary of a problems and calculations. 
He is therefore quite unqualified for the higher branches of 
the profession, and can no more hope to compete with a man 
who has undergone a special training than the chemist can 
with the doctor whose prescriptions he dispenses. 

The positions occupied by men who have been premium 
pupils are usually those for which a draughtsman is not 
qualified, and therefore in no sense of the word can the 
former be said to oust the latter. 

- After “ A.I.E E.’s” first statement his letter appears to be 
merely a violent tirade, without a shred of argument, against 
premium pupils in fh ages and “truth” in particular, a 
tirade which is hardly justified by the somewhat flimsy 
excuse that his feelings have run away with him. feng 
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It is amusing to compare the letter by “ A.I.E.E.” with 
the previous one by “ Fact.” 

The latter says that the premium pupil at the end of his 
time “gets a comfortable job at a fair remuneration,” while 
the former, on the other hand, says that “the question of 
salary troubles him not at all, and he is quite content to 
work for about as much money as wou'd keep an ordinary 
individual in tobacco.” 

“ A.I.E.E.” goes on to say that pupils generally take office 
as assistant engineers, here [ agree with him, and to the fact 
that for his abilities he is very often underpaid I also agree. 

This, however, is not ousting adraughtsman. In 99 cases 
out of 100 he would not accept the position of draughtsman, 
ard hence he cannot oust him. 

I am not talking of apprentices, but at the same time, if 
a draughtsman does get his congé in order to make room for 
an apprentice, your correspondent may feel very sure that the 
draughtsman is not wanted, and that replacing him hy an 
apprentice affords a good excuse for getting rid of him. 

suggest to “ A.I.E.E.” that he should read “ Fact’s” 
letter, which he does not appear to have done. " 
Truth. 


LONDON COUNTY COUNCIL. 


As will be seen from the following, the most important events of 
interest to our readers, at the weekly meeting of the Council on Tues- 
day, were the telephone question, and the position of the London 
United Tramways Company in relation to the three ‘dead ” sections 
in the county of London. 


Lospon Unitsp Tramways. 


Mr. Horniman, on the motion for the reception of the report of 
the Highways Committee, asked the chairman whether the London 
United Tramways Company had undertaken to convert their lines in 
the county to the electric system. 

Mr. J. W. Bry, in reply, stated that the company had forwarded 
along letter on the subject, and that he would read extracts from 
it. Proceeding to do so (although he was rather indistinctly heard), 
the speaker observed that the directors intimated that, provided they 
could obtain the sanction of the Board of Trade, they were ready to 
carry oué the Hammersmith section (conduit system) if the Council 
would enlarge the scope of its resolution so as to include the Gold- 
hawk Road section in the overhead system, and would extend for 
seven years the purchase-period of the company’s tramways. As 
a further matter, the company suggested that the Council should 
sanction the overhead system on the Goldhawk Road section in 
addition to that in Uxbridge Road, leaving the Hammersmith length 
of line out of the question altogether. 

Commenting upon this reply, Mr. Bern remarked that, judging 
from its tenour, there did not seem much prospect of the company 
carrying out the work. At the same time the Highways Committee 
had yet to consider the whole of the contents of the letter. 


Taz TELEPHONE SERVICE. 


The Highways Committee announced having received a reply in 
reference to the recent request of the Council askicg whether the 
Postmaster-General intended, in view of the expressions of opinion of 
the Select Committee on the Telephone Service, to take steps t> 
establish an efficient telephone system for the county of London. The 
reply from the Secretary of the Post Office stated that the report of 
the Select Committee was being considered by the Government, and 
that if the suggestions made therein were adopted, Parliament would 
be asked to legislate on the subject. 

In connection with this matter the Highways Committee drew 
attention to the recent statement made by the Postmaster-General 
tothe Manchester deputation, on the Ostober 3ist. The Duke of 
Norfolk then stated that it must be taken as final that under no 
circumstances whatever would a license be granted to the New 
Mutual Company, or to any other new company ; that he could give no 
definite information as to whether the Post Office would establish an 
efiicient excharge within the Manchester area; that no license 
granted would extend beyond the year 1911; that he could give no 
promise that if the Manchester Corporation were to establish a tele- 
phone service of its own the Post Office would in 1911 purchase it at 
4 fair valuation, but that probably if the Corporation were to promote: 
4 Bill with that object Parliament would see that the Corporation 
should suffer no injustice; that he could not say whether the Post 
Office would next s2ssion promote a general Bill to empower munici- 
palities to create telephone exchanges under authority conferred by 
Provisional orders; bat that the Government after considering the 
report of the Select Committee on Telephones would no doubt bring 
forward proposals for such legislation as it deemed fit to give effzct to 
those of the recommendations of the Committee as it might adopt. 

The Highways Committee farther reported that : “There is, in our 
opinion, urgent necessity for the establishment of a telephone service 
for the London district, in competition with the service provided by 
the National Telephone Company, and we think that every endeavour 
should be made to expedite the matter. It would appear from the 
letter from the Secretary of the Post Office, and from the reply of the 


Postmaster-General to the Manchester deputation, that there is some 
doubt whether the Post Office will at once, as it kas power to do, 
establish this competing service. It is now too late for the Council 
itself to ask in the ensuing session for powers to establish a London 
telephone service, and should the Government fail then to introduce 
a general Bill to enable Iccal authoritics to establish services 
for their respective districts, either alone or in combination, the 
matter will be very seriously delayed, acd, of course, the period 
within which the local authorities can expect to recoup some portion 
of the outlay will be shortened, acd may render it impracticable for 
them to undertake the service.” The Committee recommended that 
a letter should be forwarded to the Postmaster-General embodying 
the views above quoted, and pointing out the urgency and desirability 
of a decision being promptly arrived at by the Government as to 
whether the Post Office should establish a competicg telephone 
service. Thisrecommendation was unanimously adopted. 

Dr. Coopzer, before the adoption of the recommendation, asked the 
chairman of the Highways Committee whether it was a fact that the 
Corporation of Glasgow had received a license from the Postmaster- 
General, and, if s0, why Glasgow should have powers which were 
refased to the London County Council. 

Lieut.-Col. Fosp said that it was a public scandal that those 
engaged in trade and commerce should be deprived of a reasonable 
telephone service. 

Mr. J. W. Benn, in the course of a long reply, stated that he could 
not answer for the reasons which governed the Postmaster-General. 
Glasgow had succeeded, but so far as London was concerned they 
had not made any advance. The delay in the matter was a serious 
thing for London. - It was five years eince the Council had devoted 
attention to the matter. Since then they had persisted in the direc- 
tion of obtaining improvements, but, as far as the company was con- 
cerned, London had been afilicted with a bad se ‘vice, ruinous charges, 
and limited users; and they had insisted from the first that the 
killing of competition by the Post Office authorities had been the 
cause Of all the troubles. The report of the Selcct Oommittee on 
Telephcny had justitied the action of the Council, but unfortunately 
the Postmast+r-General did not accept the ruling of the Select Com- 
mittee. He ventured to say that the Postmaster-General did not 
require any legislation to grant licenses, and he was extremely sorry 
that in consequence of the late arrival of the Pcst Office reply, the 
Council was upable at that period cf the year to enlarge its Parlia- 
mentary notices in order to follow the example of Glasgow and 
and secure a telephone service for themselves. 

Proceeding, the speaker said that London was being punished by 
no less than £50,000 a year in regard to the telephone service. The 
rental was only from 10 to 12 guineas in the provinces,as against £20 in 
London, where scme £50,000 to £60,000 per annum was paid more than 
they cught to have to do. The company, in order to secure a monopoly 
had purchased the undertakings of 13 companies, and on going into 
figures, the speaker found that London had to pay the dividend on 
the watered capital conrequent upon the purchase. The company 
declared that the Council had refused to consent to an underground 
service. Well, the position was this: The Council offered to give the 
facility if the company would place it on terms similar to those 
obtaining in Leede, Manchester, Eiemeekaal elsewhere, of a service 
at £10 103. per annum, and of the payment of a:ental for the use of 
the streets to the extent of 5s. for each subscriber, 103. for each large 
junction box and 5s. for each small jurction bx. The Council had 
asked the ccmpany to do the same in L ndon, and then they would 
proceed to business. If the terms in those cities were moderate, 
they only asked for moderate terms for London. In conclusion, Mr. 
Benn etated that all possible pressure would be brought to bear 
upon the Postmaster-General in order that London might have an 
efficient service at an carly date. 


oF CINEMATOGRAPH LANTERNS. 


In connection with the recent accident at the Tivoli, the Theatres 
Committee reported having considered the question of revising the 
regulations respecting the use of cinematograph lanterns in premises 
licensed by the Council for public entertainments. The Committes 
stated that the chemist, af.er conferring with the chief officer of the 
Fire Brigade, the architect, and some of the principal makers of the 
lanterns, had drawn up revised regulations which the Committee 
thought the Council should substitute for those now in force. Among 
these regulations, which the Council adopted, the following may be 
mentioned :— 

The body of the lantern shall be constructed of wood or other 
non-conducting material, and shall be coated inside with asbestos, it 


~ ghall also have an inner lining of sheet iron, and an air space shall be 


left between the iron and asbestos lining. In the bottom of the 
lantern shall stand an iron tray, which shall be surrounded by a 
vertical edge at least 1 inch in depth. The lantern shall be provided 
with a metal shutter, which shall fall freely between the source of 
light and the condenser. This shutter shall be immediately dropped 
in the event of any accident to the ——— or stoppage of the film, 
- shall only be raised when the is in motion for the purpose 
of projection. 

Where possible the electric arc light shall be adopted as an 
illuminant, the usual roles for securing safety in an electric 
installation being observed. Ether and other inflammable liquids 
shall not be employed under any circumstances for producing light. 
If limelight be used in the lantern the general regulations for its 
safety, which are issued by the Council, shall be complied with, and 
any additional precautions which the Council may deem neceseary 
for securing safety shall also be adopted. The use of acetylene gas 
is not permitted. ‘ 

The in which the cinematograph stands shall, where possible, 
be illuminated by electric glow lamps; but a miner's safety lamp 
may be substituted, if necessary. No naked gas or oil flames, or 
matches, shall be allowed in the space. The lighting of the hydrogen 
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flame inj the"lantern shall; be accomplished by means of an electric 


light r. 
Loans FoR WoRES. 


It was resolved, on the recommendation of the Finance Committee, 
to lend £10,490 to the Hampstead Vestry for additions to the plant 
at Lithos Road generating station, and £6,780 to the Islington Vestry 
for electric lighting purposes. As, in each case, the repayments will 
be spread over 42 years, the Council decided to inform the two 
authorities that it would not sanction the raising of any loan to re- 
place the plant and machinery which may be necessary during the 
currency of the loan, and that renewals weuld bave to be provided 
out of a sinking fund or from maintenance account. 


LEGAL. 


Boyog, FRENOB, aND BuLWER v. THE ALEXANDRA PaLacE 
Rarmway. 


Ar the Wood Green County Court on 8th inst., his Honour Judge 
Edge, Q.C., bad before him three actions for damages for personal 
injuries arising out of the accident on the electric railway in the 
Alexandra Palace grounds on Whit Monday last, when several pas- 
sengers were injured. 

The defendants did not appear. 

Mr. Davies appeared for the first plaintiff, Mr. Boyce, a clerk, 
who claimed £20 5s. His case was that he and his wife were pas- 
sengers in a car on the railway which was descending the slope from 
the Palace to Wocd Green. The car ran away at a great speed, 
covered the whole length of the line in a very short space of time, 
ard smashed into another car standing at the end. They were 
seriously injured. ; 

His Honour gave judgment for the amount claimed, with costs. 

Mr. Winpsor appeared for the next plaintiff, a Mrs. French, who 
had been paralysed since the accident. She claimed £10 damages. 

His Honoor, in giving ber judgment, with ccsts, thought the claim 
very moderate for such injuries as plaintiff received. 

Mr. Wrypsor also represented John Bulwer, a signalman, who 
claimed £20 for the nine days he was incapacitated through the 
injuries he sustained. 

The Jupax thought £10 would be sufficient in this case, and gave 
plaintiff judgment for that amount, with costs. 


WINFIELD v. MatrHews. 


Birore Mr. Justice Lawrence and a special jury in London on 
Tuesday, plaintiff, a young man, secured a verdict for £300 against 
defendant, who was responsible for injuries suffered by him in January 
last. It was stated that defendant was erecting electric light standards 
in ChaJk Farm Road, and one fell on plaintiff's foot and caused such 
ee as required it to be amputated. He was laid up for over 
15 weeks. 


| 


BUSINESS NOTICES, &c. 


Alleged Perjury.— On 4th inst. John Limbrey Higgs, 
of Delahay Street, Westminster, appeared before Mr. Lushington, to 
an adjourned summons charging him with having committed perjury 
in his examination in respect to the liquidation of the IES. 
Accumulator Company, of which he was a director. Mr. Horace 
Avory and Mr. G, A. Scott supported the summons; Mr. Charles 
Mathews and Mr. B. Dennies represented the defendant. It is 
alleged that in December, 1893, the defendant agreed to purchase the 
patent cf an electrical accumulator for £2,000, and promoted a 
company to provide the purchase money. A sufficient sum not being 
rubecribed, in May, 1894, he mortgaged the patent license to a Mr. 
Walton for £1,200, and subsequently sold the license to the I.E.8. 
Accumulator Company, of which he was a director, for £2,000. This 
company went into voluntary liquidation, and it is alleged that in his 
examination as a director, in order to justify bis sale of the patent to 
the company, he falsely swore that the mortgage was paid off prior 
to August, 1895, when in fact it was not paid until October, 1897. 
Further formal evidence having been given, the summons was 
adjourned for a fortnight. 


Announcement.—In our last issue we referred to the 
liquidation of the British Incandescent Electric Lamp Company. 
We understand that the company is merely winding up voluntarily 
for the purpose of reconstruction, this being necessitated by the want 
of additional capital. The works at Willesden Junction are being 
extended and larger plant put down to cope with increased business. 
The new company is known as the New British Incandescent Elec- 
tric Lamp Company, and its registered office is Suffolk House, E.C. 


Books Received.—“ A Middle Algebra,” by Wm. Briggs 
and G. H. Bryan. W.B. Clive, University Correspondence College 
Press, London. 33. 6d. 

“Electrical Engineering for Electric Light Artisans and Students,” 
by W. Slingo and A. Brocker. Longmans, Green & Co., London. 12s, 


Electrical Wares Exported. 
Waex Enpina Nov. 1897. | WEEK Enpine Nov. 81x, 1898, 
& 


8. | 2 4 
»  Teleg. mat.... 20 0 Bombay 0 
Antwerp 81 O Brisbane 0 
Auckland 630 | Calcutta 0 
Bangkok 44 Oape Town .. oe. 60 0 
Bombay 2 238 0 | Colombo vo» §=225 0 
Buenos Ayres ... ... 115 Durban... .. 775 0 
leg. 18 0 | East Lon 0 
Calcutta nae « 9328 0 | Gothenburg. Teleg.mat. 22 0 
Cape Town 248 | Hamburg 
jpenhagen ... 0 adras ... 0 
Demarara 165 Malta .. =... 86 0 
Darban ... 271 © | Melbourne. Teleg. mat. 491 0 
Gothenburg... 60 O Montreal 0 
Hamburg 70 O | Ostend ... coo 
iogo ... 67 O | Rosario... ave 239 0 
Launceston « 19 0 | Rio de Janeiro... 65 0 
Lyttleton 24 St. Petersburg ... oe 0 
Madeira... 140 0 anghai 156 0 
Madras ... 12 0 | Stockholm ose 470 0 
Marseilles Sirlina ... 63 0 
Melbourne. Teleg. cable 601 0 electric detonators 
Montreal . 93 O| Sydney ... 655 0 
Naples ... 450 0 | Wellington... 942 0 
Philadelphia... .. 188 0 | Yokohama __.... 2,216 0 
Port Elizabeth ... 20 
” Teleg. mat. 180 0 
Singapore see 82 0 
Teleg. mat. 82 0 
Stockholm 1,050 0 
i 612 0 
Sydney ... ase 1,105° 0 
Wellington _... 20 
Teleg. mat. 2,470 0 
Total £11,274 0 Total £9,003 0 
Foreign Goods Transhipped. 
Sydney. Telep. mat.... 20 0! 
Total £35 0 


Bankruptcy Proceedings.— Under the failure of Jacob 
Geetman, otherwise Jacob Goodman, gas and electrical fittings 
dealer, recently carrying on business at 48, Commercial Street, E., as 
J. Goodman & Co., the bankrupt attended at the London Bankruptcy 
Court last week for his public examination. He has filed accounts 
showing liabilities £3,850 15s. 8d. against assets consisting of £4,000, 
shares in J. Goodman & Co., Limited, which has been wound up in 
voluntary liquidation. The evidence of the bankrupt showed that he 
came over from Germany in 1889, and was in employment until 1893, 
when without capital he commenced business at 3, Broad Street 
Buildings, as the Victoria Lamp Maintenance Company. After 
trading there for 16 months he altered the business to J. Goodman 
and Co., electrical engineers, and shortly afterwards, having inherited 
about £500, to that of gas and electric fittings dealers. He subse- 
a removed to 20, New Broad Street, and from thence to 48, 

ommercial Street, E., where he traded until last April. The business, 
which was then insolvent, wasin that month converted into a private 
company styled J. Goodman & Co., Limited, the debtor bein 
appointed as managing director at a weekly salary of £5, an 
receiving 4,000 £1 shares in the company. The company undertook 
to discharge the outstanding liabilities but was unable to do so, to 
which fact, combined with loss on the trading and lack of capital 
the bankrupt ascribed bis failure. The examination was concluded. 

The first meeting of creditors in the failure of Olaude Vautin, 
metallurgist, will be held at Bankruptcy Buildings, Carey Street, 
E.C., on November 11th, at 1la.m. The public examination will take 
place on December 6th, at 11.30 a.m. 


Dissolution of Partnership.— Messrs. R. O. Wright 
and T. J. Palmer (Russell O. Wright & Oo., electricians, electro- 
metallurgists, &c., Blackburn and Darwen) have dissolved partnership 
by mutual consent.. Debts will be attended to by T. J. Palmer. 


Liquidation Notice.—At a meeting of Messrs. Easton, 
Anderson & Goolden, Limited, held at Broad Sanctuary Chambers on 
October 28th, it was resolved that as the company cannot, by reason 
of its liabilities, continue the business, that it be wound u 
voluntarily. Mr. W. B. Peat, 3, Lothbury, E.C., was appoin 
liquidator. 

The Boilers at Hull Electricity Works, — The 
Lancashire boilers for this station, which we described in our last 
issue, have been supplied and erected by Messrs. Tinkers, Limi 
of Hyde, near Manchester. Each boiler is 30 feet long by 8 feet 
diameter, and is designed for a safe working pressure of 150 lbs. 

square inch. These boilers are stated to embody all recent 
improvements, and are furnished in the most complete manner with 
the reliable fittings and mountings, and are rama fally up to 
the standard of excellence for which Messrs. Ti are so justly 
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renowned. Since erecting the above boilers, Messrs. Tinkers have 
received a ag order for an exactly similar plant, eviderce that 
the Corporation are satisfied with the manner in which they have 
carried out their of the contract, and also with this type of 
boiler for electric light purposee. 


Change of Address.—Messrs. Le Carbone announce 
wat on and after the 11th inst , their address will be 36, Lime Street, 


Cepper.—The effect of the gradual depletion of the stock 
of copper, brought about, says the Financial News, by the almost 
continuous excess of deliveries over supplies, is most signally shown 
by the fact that the price of g.m.b.’s and standard copper per ton 
has now reached a higher int than has been touched for many 
years. The atatistics ed by Messrs. H. R Merton & Co. 
show that the deliveries in October totalled 19,585 tons, while the 
supplies only reached 17,800 tona—a difference of 1,785 tons—and 
the stock in England and France and afloat thereto is thus brought 
down to 25,798 tons against 27,583 tons at the end cf September, 
and against 34,389 tons on October $list, 1897—a decrease on the 

of no less than 8,591 tons. The price has accordingly risen to 
£54 15s., which marks an advance of £2 8s. 9d. on the month, and 
of no less than £7 on the quotation at the end of October, 1897. The 
supplies from North America are decidedly below the monthly 
—— for the past year, and are 1,307 tons below the September 
to! 

Cut-outs.— Messrs. Williamson & Joseph, Limited, of 
Northampton Grove, Canonbury, N., have acquired the sole license of 
the well-known Prentice patent automatic cut-outs, 


Disclaimer.—Mr. A. E. Bennett, Examiner to Con- 
solidated ow Company, Coventry, writes to point out that the 
reference to Mr. A. E. Bennett in Messrs. Williamson & Joseph's 
announcement in our last issue, does not refer to him. 


Dividend.—A first and fioal dividend of 1s. 104d. in the 
£ is payable on November 17th at 3, Grimshaw Street, Barnley, in 
the failure of J. Fletcher and J. A. Hirst (Fletcher, Hirst & Co.), 
electrical and mechanical engineers, Burnley. 


Electric Power Transmission in Russia.—A central 
power station is being established at the Ischora shipbuilding and 
engineering works at Kolpino, Russia, not only for the electric 
lighting of the works, but also for the electrical operation of the 
cranes and the machine tools, &c. 


Electricity for Mines Drainage.—The South Stafford- 
shire Mines Drainage missioners have considered in committee the 
new scheme of electric pumping prepared by the general manager and 
engineer (Messrs. E. Howl and E. B. Martin), and it has been 
decided to negotiate with the British Electric Traction Company, 
Sos which has undertaken the Black Country electric tramway 
scheme. 


Fire.—The fusion of an electric wire is supposed to have 
originated an outbreak of fire in a draper’s shop at 51, Strutton 
Ground, Westminster, late on Saturday night. 


Fire Alarms.—The Brentford District Council has 
resolved to terminate its contract for electric fire alarm supply with 
Messrs. Stewart & Moore. The dispute between the parties is who 
shall bear the ex of false calls during the time the wires are 
under the control of the contractors. 

The Newport (Mon.) County Borough Council has been considering 
the subject of electric fire alarms for the streets, and such a system 
is to be introduced. 


Catalogues, &c,—Mr. James Pitkin, of Red Lion Street, 
Clerkenwell, has issued descriptive pamphlets of his ammeters, volt- 
meters, and recorders, which have been supplied to a large number 
of electricity works in this country. Recording instruments are 
an absolute necessity in every central and sub-station, as correct 
records of the variations are most essential from every point of view. 
The Holden hot-wire recording voltmeter and ammeter, also the 
dead-beat magnetic recording ammeter for direct currents, are illus- 
trated and described, prices being also mentioned. 

Messrs. Flather & Son, of Park Electrical Works, Leeds (whose 
London and Southern Counties representatives are Messrs. E. H. 
Gudgeon & Co., of 85, Finsbury Pavement, E.C.) have issued a list 
of their continuous current d os and motors, giving specification, 
tabulated details and prices, also the Flather enclosed continuous 
current motor. 

Messrs. Drake & Gorham send us a copy of their latest cata- 
logue of electric lighting plant, brought up to date. By means 
of a thumb index reference to the various sections of the cata- 
logue is made easy. The plant and accessories described comprise 
boilers, steam, gas, and petroleum engines, continucus current 
dynamos, D.P. storage batteries, the Neville automatic accu- 
mulator switch, for which the firm are sole agents in this country, 
belting, cables, and wires. There are numerous types of switches 
for various kinds of work, measuring instrumente, incandescent 
lamps, and a number of other articles for use in con- 
nection with electric lighting installations. Particulars are given 
of the Jandus lamp, the sale of which we understand is iucreasiog 
very rapidly, and this has necessitated still further extensions in the 
Offices and staff to cope with the orders. The catalogue will be useful 
for electricians and the trade generally, while there are also special 
features of interest to architects, clarks of works, and others, as there 
are stated the approximate initial outlay in lighting country 


houses, and also particulars as to the working costs. Specimen 
estimates for 50 and 100 light private installations are found among 
various other useful matter. 


Hart's Patent Automatic Flash and Search Light.— 
This apparatus is arranged and operated so that a powerful beam of 
white or coloured light can be caused to trace out avy desired path, 
whether a simple circular one, or one of a complex nature, such, for 
example, as that represented by the curves seen on the back of 
awatch. The apparatus is entirely automatic in its action, and, 
being operated by electricity, can be worked from any direct or 
alternating electric circuit, and, consequently, when once started it 


requires no further attention, and will continue to describe its path 
for any desired length of time. The stopping is effected by simply 
switching off the current. The apparatus will be found to be of the 
greatest utility as an automatic search light for use on land, on ship- 
board, or for coast or harbour defence. For this purpose a large siz3 
of apparatus and a powerful light are employed, and the gearing is 
80 arranged that every part of the harbour, or waterway, is succes- 
sively illuminated by the travelling beam. Again, the apparatus can 
be utilised to detect the approach of a hostile force, or of spies, while 
an army is encamped for the night; and it can also be applied 
to lightships and lighthcuses, as well as to ocean-going craft of all 
descriptions. One of these new search lights, shown in the illustra- 
tion, was exhibited on the great wheel at Earl’s Court during the 
1898 exhibition, and projected its beam of light through a complex 
path, such as that before mentioned, and was found to successively 
illuminate almost every part of the exhibition grounds; it was also 
plainly visible for a great distance outside of the grounds, and thus 
aa itself to be a great attraction. The apparatus is capable of 

ing used for displaying goods in shop windows for decorative 
illuminations and a variety of other purposes; it should also be fcund 
useful for producing startling light effects on the stage, being fitted 
with clear or coloured electric lamps according to requirerent. In 
the absence of an electric circuit the apparatus can be operated by a 
clockwork or other motor, the light in this case being obtained by oil 
or by oxy-hydrogen or other gas. Messrs. Niblett & Sutherland, of 
61, Chandos Street, Strand, have the matter in hand, and have a work- 
ing model on exhibition in their showrcome. 


India-rubber.— Messrs. Jackson & Till’s November Ist 
statement of stock of India-rubber in the United Kingdom shows 
that this year the total is 2,126 lbs. against 1,116 lbs. for 1897, and 
1,875 lbs. for 1896. The prices for November this year are higher all 
round than in the same month of the two previous years. 


A Liverpool Journalist’s Error.—Messrs. R. W. 
Blackwell & Co. stand on their defence in the Liverpool Post of 
November 8th. A writer on the staff of that paper has been making 
a comparison of the Glasgow and Liverpool electric tram systems, 
and while praising the former very highly, he speaks in anything but 
congratulatory language of the latter. From his remarks it is clear 
that he is a stranger to his subject, otherwise he would not have said 
that the contractor for the overhead werk at Liverpool had had no 
previous experience in this class of contruction. The statement is, 
of course, calculated to harm the firm locally, therefore it is nct 
surprising that they refute the charge of inexperience. Everyone 
who knows much about electric traction work in this country is well 
aware of the fact that Mr. R. W. Blackwell and his partner, Mr. 
Philip Dawson, have had a very wide connection with electric tram- 
way enterprise both at home and abroad. 


Main Box Explosions. — Two main box explosions 
occurred in the Strand, outside Messrs. W. H. Smith & Sons’ establish- 
ment, on the 5th inst. 
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Lamp Fittings.—The Edison & Swan United Electric 
Light Company are now supplying a fitting, as shown in the illustra- 
tion, which has been specially designed for use with high candle- 
power lamps (200 and 300C.P.). It is claimed to be particularly 


suitable for outside and shop window illumination, the globe canier 
being so arranged that the internal part of the fitting is not affected 
by the weather, whilst the uppermost hood can be adjusted to allow 
of sufficient ventilation. 


New Premises.—Mr. R. Plummer is about to open 
premises in Leyland Arcade, Lord Street, Southport, as an electrical 
engineer. 

Messrs. Chovell, Simons & Co. have opened premises in Castle 
Yard, Richmond, as electrical engineers. 


Paris Fire Alarms.—lIt is stated that the special lines 
of fire alarms in Paris comprise about 60 miles of telegraph and 
140 miles of telephone wires, while there are 401 public telephone fire 
alarms and five electric. There are 310 alarms belonging to 
private individuals or business firms. 


Release of Trustee—The London (Gazette contains 
notice of the release of trustee on September 27th (Mr. H. L. Price, 
of Manchester) in tke matter of E. H. Berry (E. H. Berry & Pope), 
electrical engineer and contractor, Burnley. 


The Society of Model Engineers.—Under the forc- 
going title, a new scciety has been formed, having for its objects the 
discussion of matters relating to the construction and working of 
mcdel engines, dynamos, motors, steam and electric Jaurckes, tools, 
and small mechanical and electrical apparatus generally. The firet 
meeting took place on November 2nd, at the Memorial Hall, 
Farringdon Street, E.C., Mr. Percival Marshall, A.I.M.E., pre- 
siding over a gathering of about 50 members and friends. A 1umber 
of interesting models were exhibited on this occasion, including scme 
small locomotives, a model gas engine, a small high-speed vertical 
engine, and a variety of model dynamos and motors, reveral of the 
latter being shown at work. The annual subscription to the society 
is 10s. 6d., and the secretary, Mr. H. Sanderscn, “The Mount,” 
Eeling, to whem applicaticns for membership ehould be 
addressed. 


Wigan Exhibition.— In connection with the Wigan 
Exhibition some of the public streets are lighted by electric arc 
lamps. For lighting the hall there are eight arcs and 100 incan- 
descents. Among the exhibitors are the British Blahnik Arc Light 
Company, of London, who show various tyres of arc lamps, including 
the Borland ecissors lamp, and their own newest type double-carbcn 
50-hcur lamps. This exhibit also includes a 2C0-light dynamo, 
diiven by sn Eclipse gas engine, and an enclosed motor, as 
well as various switch and faseboards, Mercier’s mining belle, 
transformers, search lights, &c. The exhibition remains open 
until December 7th. 


ELECTRIC LIGHTING NOTES. 


Aylesbury. — The District Council has appointed 
Mr. F. H. Medhurst to report on electricity. 


Belfast.—The electrical engineer has been authorised to 
advertise for tenders for additional plant required at the new 
station, and to arrange for the lighting of the Whitla Street fire 
station by contract, the committee not being in a position to compete, 
or desirous cf competing, with the local firms in executing such work, 


Bermondsey.—Notice of the application of the Vestry 
for a provisional order appeared in the London Gazette last Friday. 


Bexley.—The new large Lunatic Asylum of the London 
County Council at Bexley, is being electric lighted by Edmundsons, 
Limited, under the superintendence of Mr. G. T. Hine, architect, 
and Mr. A. A. Campbell Swiston, consulting engineer. There will 
be some 8,2CO electric lamps and electric generating plant of 300 
kilowatts capacity, As the area covered is very considerable, the 
a system of distribution is being employed, with 200-volt 

mps. 

Bleemfontein.—The Town Council of Bloemfontein 
has, according to the Standard and Diggers’ News, decided to accept 
Meisrs. Reunt & Lenz's (Johannesburg) tender for the installation 
of electric light for the town at a cost of £17,405, payments to 
extend over to the year 1901. 


Bournemouth,—The Bournemouth and Poole Electric 
Light Company’s request for ccnsent to their proposed application 
for a provisional order has been referred to the General Purposes 
Committee. Meanwhile the Council has fixcd upon an area for 
supply under the order it proposes to promote for a municipal 
plant. 


Bow.—The voter De decided to defer the question of 
electric lighting at the baths in Roman Road until the Poplar Board 
of Works announce their charges for supply. The Board of Works 
engineer is at present preparing specifications, and current may be 
supplied in about 12 to 15 months. 


Bromley.—The Electric Light and Power Company, 
Bromley (Kent) will shortly be in a position to provide electric 
energy for the purpose of supplying the new illuminant in the town 
and district. Mr. J.C. Gamlen is the resident engineer. The elec- 
tric lighting station only requires a shaft (which is now being built) 
tocompleteit. A great deal of the plant is in position; cables have been 
laid almost throughout the entire district which it is proposed to 
supply, and within the next month or six weeks the Electric Light 
Company will be in full swing. Already several private installa- 
tions have been supplied with power by the company. 


Cardiff.—At a meeting of the Cardiff Governors under 
the Welsh Intermediate Education Act, it was resolved that the new 
buildings be lighted by electricity, and that the tender of Mr. 8. F, 
Walker to make the installation for £465 be adopted. 


Cheltenham,—At the municipal offices on November 
4th, Lieut.-Col. A. C. Smith, R.E., Local Government Board 
Inspector, held an irquiry regarding the applications of the 
Town Council for sanction to borrow £17,000 for purposes 
of electric lighting. Among those present were Alderman 
Norman (chairman of the Electric Light Committee), and Mr. 
M. H. Kilgour (borough elec:rician). The town clerk stated 
that up to the present time the Corporation had borrowed £68,152 at 
various peri: ds for electric lighting purposes, and had spent £64,107, 
leaving a balance of £4,045 applicable to extensions and machinery 
sanctioned in the last loan in February of this year. Owing to the 
demand for electric light it was necessary to make further extensions, 
Alderman Norman then gave some statistics relative to the progress 
of the electric lighting of the town. During the year 1895-6 they 
sold 47,700 units, the gross receipts being £1,050; the next year the 
figures were 90,300 units and £2,040; the following year 140,600 
units and £3,215; and that of the current year he estimated at 
204,200 units and £5,020. The first year there was a deficit on the 
working expenses of £622, but the next year there was a surplus of 
£54, which was increased the following year to £1,262 ; and this year 
the surplus would be about £3,000, sufficient to pay the whole of the 
interest and amount required by the sinking fund. Inthe first year 
there were only 19 customers, on October 24th last there were 269 
customers with 17,400 8-candle-power lamps. For street illumina- 
tions 131 arclamps were in use, and, compared with other towns, the 
financial success of the electric light in Cheltenham was very great. 
Mr. H. Kilgour then stated that if the steady increase of the past 
two years were maintained, and he had no doubt that it would be, 
the present works would be unable to cope with the demand. 


Derby.—Mr. Wilmshurst, the new electrical engineer, 
entered upon his duties on October 31st. Several emall extensions to 


_ mains bave been agreed to conditionally. 


Diss.—The District Council has egreed to the request of 
the Suffolk Electricity Supply Company for crossing the streets with 
their wires to supply current to consumers. 


Dreghorn,—Meesrs. Kenneth have had plant fitted up at 
their Mongomeriefield Colliery, Dreghorn, in order to provide an 
installation of the electric light for their brickworks, colliery, and 
— — and offices in the village. The current was turned on 

week. 


Dablin.—There was a brief failure in a portion of the 
street and private lighting on Saturday last. 


Durham.—The City Council held a special meeting on 
Monday to consider the desirability of applying for a provisional 
order. A report by Mr. Hawtayne recommended the installation of 
a plant of 350 kw. capacity at first, the low tension direct current 
system to be adopted. The total cost fora plant of the capacity of 200 
kilowatts, which would meet the requirements of the city, he estimated 
at £17,350 ; a plant of 350 kilowatts, which he considered it would be 
the wisest to instal, would cost £2,000 more, making a total of 
£19,350. Ata charge of 54d. per Board of Trade unit, he estimated 
@ gross revenue of £2,956 12s., and this, with the working expenses 
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amounting to £1,767 10s., would leave a gross profit of £1,189 23. 
The repayment of capital and interest at 54 per cent. on £17,500 
would amount to £918 15s., which would leave them a net profit of 
£270 7s. on the smaller scheme. If the largerscheme were adopted, 
the working expenses would be £1,820, the gross profit £1,136 12s., 
and the net profit £112 17s. 

The Sedgefield Asylum visitors, in their report to the Durham 
County Council on November 10th, reported that they had determined 
to instal electric light in the dining hall, the east and west wings 
of the main building, and in two of the principal wards. Arrange- 
ments had been made with the Corlett Electrical Engineering 
Company, Limited, for carrying out the work for £1,638. The 
contract was approved, and the seal of the Council affixed. 


Farnham.—tThe District Council has deferred considera- 
i of —— from Mr. F. Warden-Stevens on electric lighting until 
y next. 


Hampstead.—The Vestry have requested their Finance 
Committee to consider the question of providing a reserve fund for 
the electric lighting scheme of the parish. The Lighting Committee 
has recommended that this shall be done out of the profits of the 
installation, which are about 10 per cent. on the capital borrowed, in 
order to provide for renewals and repairs of machinery, &c. 

There was a partial failure of the Vestry’s private lighting last 
Saturday night. 


Hartlepool.—The Corporation’s notice of application for 
a provisional order is filed in Tuesday’s London Gazette. 


Heckmondwike.—The District Council have decided to 
take the advice of an electrical engineer with a view to putting down 
a plant for public and private lighting. There are 28 applications 
for the post, but for the present the Council will not go beyond 
taking the advice of an expert. A Committee has been appointed to 
overhaul a detailed report on a scheme proposcd half a dozen years 
ago, when the town decided against it. 


Heston-Isleworth.—The District Council on Tusday, 
on the recommendation of its Lighting Committee, resolved next 
year to apply for an order to light parts of their district by elec- 
tricity. It was openly stated that this was intended to check all 
proposals by private companies. 


Hull,—A Local Government Board inquiiy, re applica- 
tions to raise loans, was held on 1st inst. The sum included £25,000 
for electric lighting purposes, and £4,103 for the purchase of site for 
dust destructor. 


Islington.— The vestry clerk, Mr. W. F. Dewey, read 
a letter at the last meeting of the Vestry from the clerk to the London 
County Council referring to the London Overhead Wires Act. The 
Council inquired whether the Vestry had appointed any inspectors 
under the Act, and whether any steps had been taken in regard to 
the question of enforcing the bye-laws made underthat measure. In 
the event of any action having been taken, the Council desired to be 
furnished with particulars of the cases for the information of the 
Highways Committee. It was decided to refer the matter to the 
Works Committee, with power to act. At the next meeting of the 
Vestry, Mr. Stonelake will move that the Electric Lighting Committee 
should be instructed to report the cost of providing the electric light 
from Highbury Corner along Canonbury Road and New North Road, 
in order that the Islington installation may meet the electric lighting 
system being at present carried out by the Vestry of Shoreditch as far 
as the boundary of that parish. 


Lambeth,.—The South London Electric Supply Corpora- 
tion has not yet completed its own installation, but, pending such 
completion, a supply for lighting certain premises is obtained by 
contract with another electricity company. The consumers who are 
availing themselves of such supply in Brixton, Lambeth, and Tulse 
Hill were last week inconvenienced by a failure, the lights being out 
for about a couple of hours. A breakdown ofa transformer is the 
alleged cause. 


Larne.—Mr. M. Greeves Smyth, manager of the Larne 
Electric Light Works, Limited, writes as follows :—" My attention has 
been drawn to a note in the issue of the ExzorricaL Review, dated 
October, 28th 1898, referring to a failure of the electricity supply in 
Larne on the 21st ult. The note is misleading; for the failure was 
but a partial one, and the streets were not left in total darkness. The 
cause was a hot bearing upon one of the alternators, which necessi- 
pari the shutting down of a pair of feeders for a very few minutes 

y.” 


Leyton.—The District Council bas resolved to extend the 
mains vid Leyspring Road to Bushwood Road at a cost of £650. 
The additional battery is now in operation at the electricity worke, 
and the new engines are now nearly ready for running. 


Lincoln.—The City Council has resolved to make appli- 
cation to the Local Government Board for power to borrow an 
additional £10,000 for electric light purposes. It is stated that about 
four miles of cable have been laid, and that the light will be available 
in a few weeks at most. To meet the demands of the citiz2ns, the 
Council finds it already necessary to extend the mileage to about 10, 
and the power from 5,000 to 18,000 8-C.P. lamps. Hence the proposed 
increased expenditure. 


Llandudne,—The electric light was switched on for the 
first time at Llandudno on Saturday by Mr. T. T. Marks, the chair- 
man of the District Council. Amongst those who were present at the 


inauguration were Messrs. W. H. Preece, C.B., the chief electrician of 
the General Post Office, and A. H. Preece, consulting engineer for the 
work. The works have already cost £25,0C0, andit is estimated thata 
further expense of £5,000 will be involved. 


Londor, E,C.—Mr. A. A. Voysey, the electrical engineer 
for the City, has just presented to the Court of Common Courcil his 
report on the work of his department during the past year. It 
appears that 78 meters were submitted by consumers to thc engineer 
for testing during the pericd under review. Of there, 344 per cent. 
were slow, and 224 per cent. were fast, while 43 per cent. were 
apprcximately correct. The engineer reports that the total number 
of arc lights in the City is just 5CO0. Tte number of lamp failures 
during the 12 months was 1,466. Reference is also made in the report 
to the steps which have been taken to test the volume of the electric 
supply to the City. With regard to the lamp failures, the number is 
more than double what was the case in the previous year. The pro- 
portion of group failures and single lamp failures has immensely 
increased during the last year, and it is raid to be due to faults in the 
insulation of the cables. The company kas taken steps to remedy 
these defects. The electrical engineer reports an improvement in 
the continuity of the electrical supply to private consumers. At the 
end of 1896 tkere was the equivalent of 247,785 lamps of 8-candle- 
power in the company’s system of supply, while at the end of last 
year this number was 296,012—equal to an advarce of about 19 per 


cent. 

The Court of Common Council last week referred the application 
of the Metropolitan Electric Supply Company, Limited, for a 
provisional order for the supply of electricity within the City to the 
Streets Committee. 


Longtov.—The usual notice of application for a provi- 


_ sional order is filed in Tuesday’s London Gazette by the Corporation. 


Maidstone.—The Electric Lighting Committee of the 
Urban District Council repcrted at a meeting held cn Wednesday, 
that they had had an interview with Mr. Manville,and had thoroughly 
discuesed and considered with him the question of the erection of 
combired electricity supply works and dust destructor for the 
borough, and had ccme to the conclusion that it would not be ead- 
visable to advertise for designs and schemes as previously decided, 
and they now recommended that Messrs. Kincaid, Waller & Manville 
be instructed to draw up a report and scheme for carrying out the 
work, and also advising on the most suitable site. The committee’s 
recommendation was adopted. 


Manchester.—It is stated that on 8rd inst. some of the 
electric light cables in Pall Mall fused under the pavement. The 
— Officials subsequently laid about five yards of new 
cable. 

The Corporation electric light installation is stated to have 
collapsed on Wednesday afternoon about 4 o’clock, and gas had to 
be used instead. 


Matlock Bath.—The Urban District Council will do 
nothing in regard to provisional order thig year as it is too late 


Midd!eton.—The Council is advised by its expert to pre- 
ceed with the powers granted under its provisional order. Great 
extensions have been going on at the gasworke, and it is proposed 
that hc re the electric supply works should be erected. It is estimated 
that the necessary plant and building would cost £19,300. It is 
further proposed to erect a refuse destructor at a cost of £3,500, and 
also to so construct the plant as to make it suitable for the supply of 
power to the new tramways company, if trams could be agreed upon. 
Altogether, it is proposed to borrow £33,500 for the works, 


Motherwell.—A special meeting of the Town Council 
was recently held to decide the question of laying down an installa- 
tion of electric light within the burgh. The Committee submitted a 
report by Prof. A. B. W. Kennedy. The total capital expenditure is 
calculated at over £23,000, the scheme providing, for private lighting, 
30 arc lamps and 400 32-C.P. ircandescent lamps for street 
ere and for power for mechanical purposes. The report was 
adopted. 


Newport.—At a recent meeting of the Elcctricity Com- 
mittee, the town clerk reported that the various contractors stated 
that the delay in completing their contracts was caused by pretsure 
of work, which had accumulated in consequence of the engineers’ 
strike. The cffice manager submitted his 1epcrt for the quarter 
ended September 30th, 1698, as follows :— 


| 
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His monthly report showed that the orders obtained for new connec- 
tions were equivalent to 566 8-C.P. lamps, bringing the total number 
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of lights connected and on order up to the equivalent of 20,640 8-C P. 
lamps. The Dock Street main is to be extended, as Mr. C. D. Phillips 
has decided to take the light at his Emlyn works. Messrs. J. 8. 
Stone & Son applied for terms for the supply of electrical motive 
power, aud it has been decided that the charge for current for motora 
duriog the daytime only shall be 2d. per unit. The consulting elec- 
trical engiceer attended, and submitted a report upon the progress of 
the various contracts for the extensions. He stated that the first set 
of plant would be delivered by Messrs. Fowler in the early part of 
next year. The temporary emergency plant would be ready for 
working shortly. The architect for the buildings attended the com- 
mittee, and was urged to expedite matters in connection with the 
building extensions. A Palsometer pump is to be obtained for deal- 
ing with the water likely to be met with in the excavations for the 
sunk bunkers. An order has been given to the Electrical Construc- 
tion Company for two additional arc Jamps, and two sets of trans- 
forming apparatus for stock, at a cost of £78 103. based in the 
contract schedule The town clerk has been authorised to take out a 
new insurance policy for the whole of the plant and machinery at the 
central station. Tae gas company is to be notified to discontinue the 
ew of the districts to be lighted by arc lamps from March 25th 
next. 


Paisley.—The Town Council is opening negotiations 
with Sir Michael Sbhaw-Stewart for the acquisition of from two to 
three acrcs cf ground to the east of the electric works for the purpose 
of making extensions. 


St. Pancras,—The Vestry has increased the salary of its 
chief electrical engineer, Mr. S. Baynes, from £600 to £700, and 
- = b2 further increased to £800 by two annual instalments 


Plumstead.—The London Gazette for November 8th ¢on- 
tains copy of the Vestry’s application for a provisional order. 


Rathmines.—Mr. Hammond’s report on the electric 
lighting of the township is being printed, and a copy will be placed 
in the hands of each of the Commissioners. 


Rhyl.—The Council will hold a special meeting on 28sh 
inst. to pass formal resolutions in regard to its application for a pro- 
visional order. 


Ross-shire.—Cromartie House was the scene of elaborate 
festivities early this month. The Countess of Cromartie and Mr. 
Richard Cazenove entertained a large shooting party, and for the 
occasion an electric lighting icstallation was put down for the pur- 
pose of lighting and decorations. The plant was provided by Mr. 
P. C. Middleton, of Aberdeen. A steam engine and dynamo (12 H.P.) 
were put down 150 yards from the house. The various corridors and 
rooms were beautifully illuminated and decorated, the electrical effects 
being very charming. 

Rotherham.—The District Council has resolved to apply 
for a provisional order. 


Ruccorn.—In the London Gazette for November 4th, 
notice is given of the application to bs made by the Runcorn District 
Council for a provisional order. 


Ryde,—Last week the Town Council resolved that the 
necessary steps bo taken to procure a provisional order for electric 
lighting. 

Sale.—The Di:trict Council has made an application to 
the Manchester Corporation respecting the terms for a supply of 
electric current to Sale. 

Shanklin.—The Town Council have entered into an 
agreement with Edmundsons’ Electricity Corporation, whereby the 
latter obtains the electric concession for the town. 


Shoreditch.—The Vestry has decided to lay down about 
180 yards of concentric cable from the Clifton sub-station to High 
Street, Shoreditch, in o:der to balance the pressure between the two 
places at a cost of about £125. 


. Sleafurd.— A committee of the Tradesmen’s Association 
have sent a petition to the Urban District Council asking that they 
should appoint a committee to confer with respect to a proposal to 
introduce the electric light into the town. Their wish was acceded 
to, but from the tone of the councillors there does not seem much 
prospect that it will be installed. The Gas Company have just 
intimated that in the first quarter, next ycar, they will reduce the 
price of gas from 3s. 91. to 33. 4d. per 1,000. 


Slough.—The proposal to light Slough by electricity has 
not found much favour with the members of the Urban District 
Council. Several meetings have been held to discuss the question, 
and ultimately it has been decided to refer the matter back for the 
Lighting Committee to make further inquiries. 

Southampton.—The Elec:ric Lighting Commit‘ee has 
appointed Mr. F. H. Chaplin, of Portsmouth, electrical engineer, 
at a salary of £250 perannum. There were 66 applications. 


Stretford.—A Manchester paper says that a public mcet- 
inz will shortly consider an electric light scheme for the district. 


Tantield.—The Urban District Council has decided to 
adopt the Lighting Committee’s recommendation to illumirate the 
district by electricity, and a contrac’ hés been duly seal:d. 


Teignmouth.—The District Council has discussed the 


question of obtaining a provisional order, and it was agreed to send 
a draft and report to the Board of Trade. 


Trinidad.—Mr. J. Stanley Richmond, who was appointed 
by the Government to make a thorough investigation of the electrical 
resources cf Trinidad, West Indies, has just returned to this country. 
Mr. Richmond, who has been away seven months, had to investigate 
and report on the electric lighting, power, and telephone system of 
the island. It was believed that these resources had not been effi- 
cient and safe, and Mr. Richmond was appointed to ascertain what 
was required to place them on a satisfactory footing. He has accom- 
plished his mission, and has brought home with him a very compli- 


’ mentary letter from the Governor of the island, Sir Herbert 


Jerningham. 

Walker.—The usual notice of apgteetion for a pro- 
visional order is filed in the London Gazette of 4th inst. by the Urban 
District Council. 


Warrington.—Mersrs. Fietcher, Russell & Co.’s new 
foundry, now constructing, is to be lighted electrically, and Messrs, 
T. Lawrie & Co., of Falkirk, are carrying out the work. The blowers 
and fitting-shop machinery will be driven by electric motors. A 
large generator will be connected to the main engine. 


Wath,—The District Council has resolved to make appli- 
cation to the Board of Trade for a provisional order. 


Welbeck.—For some time electricians have been busy at 
Welbeck making the necessary arrangements for the introduction of 
the electric light. The whole of the rooms in the Abbey, both above 
and below ground, have been supplied with the new light, as has also 
the long tunnel, 24 miles in extent. The tunnel was lighted up with 
electricity for the first time last week. The arrangements have been 
carried out under Mr. Watley, the chief engineer. 


West Hartlepsol.—The plans for the electric lighting 
station not having given satisfaction, it has been decided to invite 
Prof. Kennedy to visit the borough, and provide plans for a generat- 
ing station similar to that at Sunderland and at a similar cost. The 
Electric Tramway Company has consented to the Corporation 
utilising the tramway poles for supporting arc lamps. 


Wey bridge—The U:ban Council has appointed a small 
Committee to consider the draft provisional order of the Electric 
Light Werks Ccmpany in respect to the urban districts of Walton 
and Weybridge. 

White: hapel.—The E'ectric Lighting Committee recom- 
mends the District Board to purchase the premises of Messrs. Ind, 
Coope & Co., in Osborne Street, at a cost of £18,250, as a site for 
electricity works. 


Winchester.—At a meeting of the Board of Guardians 
on Saturday last, the Visiting Committee reported that they had had 
for some time under consideration the desirability of introducing the 
electric light into the workhouse. They had made full inquiries, 
and were of opinion that the change would be advantageous not only 
on the score of expense, but also on the score of health and cleanli- 
ness. They had obtained estimates of the probable expenditure, and 
recommended that the lowest tender be accepted. Mr. Councillor 
Goodbody presented a special report, showing that the average cost 
of lighting the house during the past five years had been £115 
153. 11d, including £2 a year for rent of gas meters. A very heavy 
expenditure had also been incurred for painting and whitewashing, 
much of which would be obviated by the use of the new illuminant. 
The tenders for the installation of the electric light were: Meesrs. 
Dicks & Sons (Winchester), £166; Messrs. Fiford (Southampton 
and Winchester), £198 8s. 6d.; Messrs. Gudgeon (Winchester), 
£279 10s. 6d. Messrs. Dicks’s tender was accepted. 


Winton.—The District Council has given its consent to 
an application from the Bournemouth and Poole Electricity Supply 
Company, Limited, for permission to lay their wires underground 
through the main road. 

Wombourn.—The Parish Council has referred a proposal 
to light the village by electricity to a committee. 


Worcester.—The Electricity Committee will recommend 
Mr. F. H. Lewis, of Wolverhampton, for appointment as electrical 
engineer by the City Council (on November 16th) at a salary of £350 
ayear. There were 29 applications for the appointment, and five 
selected candidates were interviewed by the Committee. Mr. Lewis 
has held appointments successively under the Hall and Wolver- 
ham Corporations. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bel fast.—The Electric Committee still “ think it advisable 
to go for a Bill for the establishment of electric traction for tramcars, 
and in particular on the new routes with their connecting links.” 


Brentford and Hanwell.—The London United Tram- 
ways Company have abandoned the construction of the line from 
Brentford to Hanwell, for which they obtained a Bill in last Parlia- 
ment. The reason for this action is the position taken up by the 
Brentford District Council. When the terms were arranged between 
the Council and the ccmpany prior to the passing of the Act, the com- 
pany agreed to widen the Halfacre, an old thoroughfare along which 
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the line would ran, toa uniform width of 40 feet. They duly sent in 
their plans, showing how they would accomplish the widening, but 
to these the Council demurred. They showed the taking of 12 feet 
on one side of the thoroughfare, but the Council required that 15 feet 
should be taken, and the widening effected on the opposite side to 
that proposed by the company, as some old and tumble-down property 
would thus be got rid of. It involved, however, the acquisition and 
removal of an extensive public house, and the tramway company 
declared that they would not spend so much money. They urged 
that they were not bound down to acquire property on either particu- 
lar side of the street, and that which they proposed taking would 
involve them in the least expense, and would, at the same time, give 
the town a good wide road. The plans originally deposited were 
withdrawn, and the company intimated they would furnish others if 
the Council would come to more reasonable terms than they had 
hitherto laid down. The Council declined to alter their decision, and 
the company thereupon abandoned the line. 


Brentford and Hounslow.—The commencement of the 
construction of the new line with overhead traction from Kew Bridge 
to Hounslow has been delayed, owing to the action of the Middlesex 
County Council requiring that creosoted fir blocks shall be laid 
between the rails. The tramway company propose to lay Jarrah 
wood blocks, and upon the question as to which shall be used, they 
have gone to the Board of Trade. The decision of the Board is 
aay: but until it is received a start cannot be made. The Brent- 
ord District Council have approved the plans of the line as it is to 
be laid, and have acknowledged the receipt of £5,000, the moiety of 
the on of widening the High Street, one of the conditions 
inserted in the Bill. The Heston-Isleworth District Council have 
agreed to consent to the plans and drawings of the lines, posts, cars 
and points, on condition that the lines are paved with Jarrah blocks 
or other hard wood, and the outsides of the rails being paved with 
granite setts. They have petitioned the Board of Trade to refuse to 
sanction any future application by the tramway company, and the 
Middlesex County Council to refer to arbitration any question as to 
the paving material to be used on the roads along which the tramway will 
pass. Oo Monday the Board of Trade arbitrator, Col. Hutchinson, sat 
to hear the dispute between the Middlesex County Oouncil and the 
London United Tramways Company as to whether the lines to be 
laid through Brentford and Hounslow shall be paved with Jarrah 
wood, or creosoted fir blocks, or granite setts. The company desire 


. to use Jarrah blocks, but the County Council, so far as Brentford is 


concerned, require the fir blocks, and as to Hounslow, granite setts. 
The District Councils for both localities appeared to urge that the 
road was vested in them, and they had the right to determine the 
material used, but the arbitrator held that they bad no locus standi. 
He reserved his report and award for further consideration. The 
Hounslow District Council at their meeting on Tuesday fully dis- 
cussed the question, and resolved to take action to resist granite being 
used, as it would make too great a noise. 


Darwen.—The Town Council will, on December 5th, 
hold a = meeting to consider whether to purchase that portion 
of the Blackburn and Over Darwen Tramways Company’s under- 
taking within the borough of Darwen. The Blackburn and Darwen 
Corporations will, between them, pay £48,500 for the undertaking, 
Messrs. Bramwell & Harris being suggested to apportion the sums to 
be paid by each town, unless an agreement is entered into. 


Dablin,—On 2nd inst. Sir F. Marindin held a Board of 
Trade inquiry at the Tram Company’s offices into the application of 
the Dublin United Tramway Company and the Southern Districts 
Tramways Company for authority to increase the speed of the electric 
trams on their Dublin and Clontarf and Dublin and Dalkey syatems. 
Considerable evidence was given for and against the proposal. 


Dudley and Sedgley.—In the ExectricaL Review of 
last week we mentioned the fact that the British Electric Traction 
Company had purchased the lines of the Dudley, Sedgley, and 
Wolverhampton Tramways Company. It is now stated that the 
Traction Company will unite the Dudley and Stourbridge line, 
belonging to the same company, with the line to Sedgley and 
Wolverhampton, by extending the latter in two directions, one route 
being along Priory Street and Stone Street, and the other down the 
Wellington Road; all in Dudley. This arrangement will considerably 
reduce the number of turn-outs, and make the service of the two 
systems more complete and effective. So faras the Dudley, Sedgley, 
and Wolverhampton line is concerned, the scheme at present proposed 
is identical to that introduced by the British Electric Traction 
Company two years ago, which was opposed by the Wolverhampton 

ration, whilst the method of construction and equipment will 
be the same as that adopted in connection with the line from Dadley 
and Stourbridge. The overhead span-wire system will be intrcduced. 
The new cars will be of the “one storey” type, with a total length 
of 27 feet 3 inches, fitted with enclosed cabs at each end. There 
will be a regular ten-minutes or quarter-of-an-hour service, instead 
of the present hourly service. The scheme will be shortly laid before 
the various local authorities concerned. No obstacle, it is anticipated, 
will be put in the way of the proposals wt ge Dudley Corporation or 
the Sedgley and Coseley District Councils, although some difficulty 
may be ienced in reference to the Wolverhampton portion 
extending from the Fighting Cocks to Snow Hill. The question of 
the supply of electrical energy required for the new line from Dudley 
to Sedgley will probably give rise to considerable discussion. The 
Dadley Corporation have obtained an electric lighting order, and have 
throughout their negotiations with the British Electric Traction 
Company, insisted, not only upon their becoming the owners of all 
the electric tramways in the borough, but also retaining the right to 
supply the electrical This favourable position gives the Cor- 


of Dedley Of of tee polisiee— 


either they can work the order themselves, or lease it for ten years. 
In the event of the latter course being adopted, the company supply- 
ing the electrical energy for that portion of the Stourbridge line within 
the borough of Dudley will in all probability cater for the Sedgley line. 
At the same time it would be quite competent for the British Electric 
Traction Company to do as they have done at Round Osk foranother 
branch of their system, erecta generating station within the Sedgley 
district and provide their own electric power. 


Dundee.—It is stated that an electric tramway scheme is 
being considered by Councillor Longair, under which advantage will 
be taken of the existing rails for a certain distance. The proposed 
route has some very steep gradients (1 in 876). Tae matter will 
come before the Tramways Committee, and if approved will be incor- 
porated in the Parliamentary Bill. 


Electric Traction on French Railways.—A paerty of 
five engineers of the Orleans Railway Company some months ago paid 
a visit to the United States to inquire iato the question of electric 
traction on railways in view of the adoption of the same on the new 
extension in Paris between the Place Walhubert and the Quai d'Orsay. 
Fi report of these engineers is favourable to the adoption of electric 

tion. 


Manchester.—The tramways deputation which has been 
to the Continent, &c., recommends the overhead trolley system. The 
Tramways Committee in its report summarises the works, buildings, 
cars, and appliances which will be required, and points cut the urgency 
of beginning operations speedily if tue municipal tramways are to b3 
ready by April 20th, 1901, the date cf the expiration of the present 
lease to the Carriage Company. Borrowing powers will have to be 
obtained to cover the whole cost of the transformation, but the Com- 
mittee do not venture to estimate the amount. This will largely 
depend on the number of miles which will have to be relaid, and the 
cost of land for car sheds, workshops, and generativg stations. No 
— is made to take over any of the properties of the Carriage 

mpany. 


Middlesbrough.—The Streets Committee has agreed to 
approve the application of the Imperial Tramways Company for sanc- 
tion to apply for powers to extend the tramways either down Dock 
Street or Commercial Street and beyond the borough boundaries, 
under the Light Railways Act. 


Newcastle.—The City Council last week approved various 
clauses for inclusion in the proposed Tramways Bill. Power to use 
electricity is sought, and also provisions made as to junctions with 
tramways beyond the city, that the Corporation may use their vacant 
ground, containing 4,657 square yards, at the Manors, for the purpose 
of generating electric energy, and that, if any of the tramways are 
worked by electricity, the Corporation shall have power to light by 
electricity the streets and any building, quay, market, or other place 
within the city lighted at the expense of the Corporation, and to use 
electric energy as a motive power for all purposes of the Corporation 
for which such motive power is or may be applicable. 


Portsmouth.—The Tramway Committee have presented 
a report to the Town Council, recommending that the necessary 
notices be given under the provisions of the Portsmouth Corporation 
Tramways Act, 1898, for acquiring the whole of the tramway lines 
within the borough, and the piece of line from the borough 
boundary to Cosham. The committee state that they have had con- 
siderable difficulty in presenting an estimate of the cost of acquiring 
the existing tramlines, owing to the fact that the price is to be deter- 
mined by an arbitrator appointed by the Board of Trade, and it 
would be undesirable to venture to mention a specificamount. Under 
these circumstances the committee have made inquiry of other towns, 
and have based the following figures entirely from information so 
obtained. Estimate—Cost of obtaining and reinstating with electric 
equipment, including cost of Bill, legal and other expenses, £210,250; 
66 cars, £35,000—£245,250. Estimate of the annual expenditure— 
The annual interest and sinking fund will be £12,099; management, 
including sufficient drivers and conductors to allow a much shorter 
working day than is now the case, and also including the whole staff 
required for maintaining the roads, and running and maintaining 
cars, £17,500 ; rates, taxes, &c., say, £2,000; stationery and stamps, 
£500; material for repair of cars, &c., £2,400; material for per- 
manent way, £1,500; charge for current at 14d. per unit, £6,627— 
£42,626. The committee have based their annual expenditure upon 
the mileage of 1,281,000 miles per annum, wh'ch works out rather 
less than 8d. per car mile. It is stated that the present company run 
their cars 928,283 miles per annum, and that they earn an annual 
revenue of £36,571, equivalent to rather more than 10d. per car mile. 
Upon these figures, and assuming that a similar amount can ba 
earned, viz., 10d. per car mile, the gross revenue would be £53,375; 
but even if only 9d. per car mile should be earned, the gross revenue 
woald be £48,037, being largely in excess of the annual expenditure 
as estimated above. 


Twickenham and Hounslow.—The Drake and Gorham 
electric traction light railway proposals have in the past week been 
extended by the addition of a suggested route from the centre of 
Twickenham to Twickenham Common on the road to Teddington. 
The London United Tramways Company have not yet deposited the 
plans of their proposed applications respecting the Twickenham dis- 
trict, but they have intimated that they will seek powers to run for 
their new Brentford line along Twickenham Road through Isleworth, 
over Twickenham railway bridge, and thence take some of the roads 
leading to Kingston. From Twickenham Bridge their line will clash 
with the Drake and Gorham system for about 300 yards, but other- 
wise they run over entirely new ground. Their service, if carried out 
as proposed, would pass by a number of new building estates, and 
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within very easy distance of others, besides affording the town of 
Isleworth what it desires, better travelling facilities. A petition 
in Hounslow in favour of the Drake and Gorham Company’s pro- 


_posals has received many signatures. 


Yarmouth.—At a meeting of the Town Council on 
Tuesday, the question of electric tramways for the borough ygain 
came up. Extending the scheme already adopted, the Council de- 
cided to ask for Parliamentary powers to borrow £53,000 instead of 
£42,900, the larger sum being necessitated by public improvements 
in connection with the tramways. At the same meeting the surveyor 
advised that the proposed communication between Yarmouth and 
Gorleston—the two parts of the borough which are separated by the 
harbour—should be, by means of masts and overhead cablee, 162 feet 
above high water mark. Messrs. Bullivant, of London, makers of wire- 
rope railways, had given him prices for the erection of the p 
work. The Council resolved unanimously that, provided the requisite 
aasents be obtained, the electrical communication between Yarmouth 
and Gorleston ba by means of the overhead system, and directed the 
sarveyor to confer with Mr, W. H. Preece on the subject. 


TELEGRAPH AND TELEPHONE NOTES. 


The City and the Telephone Service.—At the meet- 
ing of the City Corporation last week, Mr. Moojen moved that it be 
referred to the Streets Committee to consider the desirability of the 
Corporation applying for a license to establish a telephone service 
either solely or in conjanction with the County Council. The County 
Council had decided to apply for a license, and he hoped some action 
would b2 taken by it as representing the classes who mostly needed 
the telephone.—Mr. Foster M‘Geagh, in seconding, said the telephone 
service at present was of very little use to City men, and it was his 
opinion that it would never be any better so long as the service was 
in the hands of the National Telephone Company.—Mr. Morton 
suggested that the words “and all other local authorities within the 
London telephone area” be added.—This was agreed to, and the 
motion as amended was carried unanimously.—The Streets Com- 
mittee later on recommended that he necessary steps be taken to 
urge upon the Government the extreme desirability of action being 
taken forthwith to give due effect to the recommendations of the 
Select Committee on the Telephone Service. 


Swansea Telephones.—The National Telephone Com- 
pany have just contpleted the substitution of a triple line of pipes 
underneath the main streets of Swansea for the overhead wires. 


Telegraphic Interruptions and Repairs :— 
OaBLEs. Down. Repaired. 


West Indies— 
St. Lucia-8t. Vincent ... Sept. 24th, 1898... 
Amazon Company’s cable— 


Cable beyond Gurupa... June 8th,18$8__... 
Bolama-Bissao June 21st, 1898... 
Gibraltar-Tangier ... Oct. 8th, 1898 ... Noy. 4th, 1898, 


Pernambaco-Ceara ... Oct. 19th, 1898. ... nee 
Saint Louis-Novonha Oot. 17th, 1898... oes 


Saigon-Bangkok ... Oct. 31st, 1898 Nov. 2nd, 1898. 


CONTRACTS OPEN AND CLOSED. 


Barrow-in-Furness.—November 14th. The Corpora- 
{ion invite tenders for the supply and erection of cast-iron lamp 
columns, arc and incandescent lamps, automatic switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. See our 
“ Official Notices” October 28th. 


Belfast.—November.14th. The Harbour Commissioners 
want tenders for the supply of nine iron lattice-built electric light 
masts, 70 feet high from the ground with suitable base. Mr. W. A. 
Currie, secretary, Harbour Office, Belfast. 


Belfast.—November 17th. The Corporation is inviting 
tenders for the supply and erection of four 400-kw. steam dynamos 
for the Electric Committee. Specification, &c., from the City Elec- 
trical Engineer, Mr. V. A. H. McCowen. 


Biackpool.— Corporation wants tenders for trolleys, 
wire, &c., in connection with conversion of conduit lines. See our 
“ Official Notices” this week. 


Dublin.—December 5th. The Dublin United Tramways 
Company is prepared to receive tenders for the supply of general 
storcs, mcluding car fittings, iron, steel castings, oils, electrical 
supplies, &c., &c., for the year ending December 3ist, 1899. Infor- 
mation can be obtained, and patterns seen, at the company’s offices, 
9, Upper Sackville Street, Dublin, from November 15th to December 
2od. Forms of tender 1s. cach. 


Dablin.—November 14th. The Board of Public Works 
is inviting tenders for the hire of plant,.&c., required for the electric 
lighting of the State Apartments, Dublin Castle, during the next 
castle season. Specifications to be seen at the office of the Secretary, 
Mr. H. Williams. 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Con- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, S.W., at 
whose office specifications and drawings may be seen. See our 
" Official Notices” Ostober 28th. 


Glasgow.—November 22nd. Tne Corporation is inviting 
tenders for the supply and erection of switchboards and instruments 
for the new electricity works at Port Dundas. Specifications, &c., 
from Mr. W. A. Chamen, electrical engineer, 75, Waterloo Street, 
Glasgow. See our “ Official Notices” November 4th. 


Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Hill of Howth.—November 19th. The Great Northern 
Railway Company (Ireland) is inviting tenders for the following in 
connection with their power station to be erected at Sutton, near 
Dublin, viz:—Lancashire boilers, with or without mechanical stokers, 
engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, 8.W. See our “Official Notices ” 
November 4th for further details. 


India.—November 28rd. The East Indian Railwa 
Company is desirous of introducing electrically-controlled - bl 
instruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double line—80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, E.C. 


Leeds.—November 9th. The Leeds Corporation wants 
tenders for an electrical installation at the Judges’ House, Clarendon 
Road. Plans and specifications seen, and forms of tender obtained, 
at the city engineer’s office, Municipal Buildings. 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house plant, slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supply and laying 
of cables, meters. Specifications, &c., from the orraat engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our “ Official Notices ” 
October 28th for further particulars. 


Redditch.—The Urban District Council is wanting 
proposals from firms of contractors who would undertake the wiring 
of consumers’ premises on a hire purchase or deferred payment 


system. See our “Official Notices” October 28th for er par- 


Salford.—December 1st. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the followin; 
plant for the Electric Light Committee. Section (1) boilers; (2 


stokers; (6) superheaters; (7) economisers ; condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
ma‘ion, &c., may be obtained from the electrical engineer, Walness 
R.ad, Broughton, on payment of £5, returnable as usual. 


- engines; (3) dynamos; (4) boiler feed Lave &c.; (5) mechanical 


Shanghai.— The Shanghai Municipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans may be seen and patticulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E.C. 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 
an output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. See our “ Official Notices” October 7th 
re specifications, plans, &c. 


(Continued on page 715.) 
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TESLA’S SYSTEM OF ELECTRIC POWER 
TRANSMISSION THROUGH 
NATURAL MEDIA. 


Tue Electrical Review, N.Y., of October 26th, gives a 
description of a new method of electric power transmission 
invented and patented by Tesla, the well-known electrician. 
The description appears to be taken from Tesla’s patent 
specification, and is of a somewhat general nature; but is 
sufficient to enable us to understand the principle of the 
startling novelty which Tesla proposes to introduce into our 
methcds of transmitting power by electricity. The 
following is a summary of our contemporary’s article :— 

It has long been known, that if air enclosed in an 


apparatus for the production and conversion of excessively 
high electrical pressures. 

Heretofore, it has been possible, by means of the apparatus 
at command, to produce only moderate electrical pressures, 
and even these, with considerable risks and difficulties. 
Tesla, however, claims that he has devised means, whereby 
he is enabled to generate with safety and ease, electrical 
pressures measured by hundreds of thousands, and even by 
millions of volts. He has also, during his investigations 
with such apparatus, discovered certain highly important 
and useful facts, which are said to render practicable his new 
system of transmitting electrical energy. 

Among these are the following: first, that with electrical 
pressures of the magnitude and character which he has been 
able to produce, the ordinary atmosphere becomes, in a 


View of model transformer, or “ oscillator,” photographed in action.—Actual width of space traversed by the luminous streams issuing from a circular single 
terminal, over 16 feet.—Area covered by the streamers, approximately 200 square feet.—Estimated effective electrical pressure, 24 million volts. 


insulating vessel is rarefied, its resistance is reduced to such 
an extent, that it may be considered a true conductor of 
electricity, though one of admittedly high resistance. The 
practical information on this subject, has, however, been 
derived from observations, manifestly sabject to limitations 
imposed by the character of the apparatus or means heretofore 
known, and the kind of electrical effects which could be 
produced. 

Tesla’s invention consists in transmitting electrical power 
without the employment of metallic line conductors, by 
taking advantage of the conductivity of the layer of rarefied 
air which exists intthe higher regions of the atmosphere. 
But in order to make this practicable, he has devised special 


measure, capable of serving as a true conductor for the 
transmission of the current; second, that the conductivity 
of the air increases so materially with the increase of elec- 
trical pressure and the degree of exhaustion, that it becomes 
possible to transmit through even moderately rarefied strata 
of the atmosphere, electrical energy up to practically any 
amount and to any distance. 

In order to carry out his system of power transmission, 
Tesla has designed special apparatus capable of generating 
electrical pressures vastly in excess of any hitherto made use 
of. One terminal of this generating apparatus is connected 
to earth, and the other terminal is maintained at an eleva- 
tion, where the rarefied atmosphere is capable of os ee 
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freely the particular kind of current produced. Then at the 
distant point where the energy is to be utilised, a terminal is 
maintained at an equally high elevation, to receive the cur- 


A is a coil, generally of many turns, and of very large 
diameter, wound in spiral form, either about a magnetic 
core or not, as desired. c is a second coil formed by a con- 


FoLKESTONE.—-VIEW OF BOoILERs. 


rent and to convey it to earth through suitable means for 
transforming and utilising it. 


‘The apparatus by means of which this method of trans- 
mission may be effected, is represented diagrammatically in 
the accompanying figure. 


ductor of much larger sizo and smaller length, wound around 
in proximity to the coil a. 

In the transmitting apparatus the coil 4 constitutes the high 
tension secondary, and the coil c the primary, of much lower 
tension, of a transformer. In the circuit of the primary, 
C, is included a suitable source of current G. 

One terminal of the secondary, A, is at the centre of the 
spiral coil, and from this terminal the current is led by a 
conductor, B, to a terminal D, preferab'y of large surface, 
formed of, or maintained by such means as a balloon at an 
elevation suitable for the purposes of transmission as before 
described. The other terminal of the secondary, A, is con- 
nected to earth and, preferably, to the primary also, in order 
that the latter may be of approximately the same potential 
. the adjacent portions of the secondary, thus insuring 
safety. 

At the receiving station a transformer of similar con- 
struction is employed, but in this case the long coil, 4’, 
constitutes the primary, and the short coil, c’, the secondary 
of the transformer. In the circuit of the latter are arranged 
lamps, L, motors, M, or other devices for utilising current. 
The elevated terminal, p’, connects with the centre of the 
coil, A, and the other terminal of said coil is connected to 
wie. and preferably also to the coil o’, for the reasons above 
stated. 

The length of the high tension coil of each apparatus 
should be approximately one quarter of the wave length of 
the electrical disturbance in the circuit, this estimate being 
based on the velocity of propagation of the electrical dis- 
turbance through the coil itself, and the circuit with which 
it is designed to be used. To illustrate this in accordance 
with accepted views, if the rate at which the current tra- 
verses the circuit, including the two high tension coils, be 
185,000 miles per second, then a frequency of 925 per second 
would maintain 925 stationary waves in a circuit 185,000 
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miles long, and each wave would be 200 miles in length. 
For such a frequency Tesla would use in each high tension 
coil a conductor 50 miles in length, or, in general, with due 
allowance for the capacity of the leading wires and terminals, 
such length of conductor as would secure the highest elec- 
trical pressures at the terminals under the working con- 
ditions. 

[t will be observed that in coils of the character de- 
scribed, the pcetential gradually increases with the number of 
turns, and the difference of potential between adjacent turns 
is comparatively small, and a very high potential, imprac- 
ticable with ordinary coils, may be successfully maintained. 

As the main object of the invention is to produce a cur- 
rent of extremely high potential, this object will be facilitated 
by using a primary current of very considerable frequency. 
But the frequency of the current is, in a large measure, 
arbitrary, for if the potential be sufficiently high and the 
terminals of the coils be maintained at a proper elevation 


transmission of electrical energy is one of true conduction, 
and is not to be confounded with the phenomena of in- 
ductioa or of electrical radiation which have heretofore been 
observed and experimented with, and which, from their very 
nature and mode of propagation, would render practically 
impossible the transmission of any considerable amount of 
energy to euch distances as would be-of practical importance. 


FOLKESTONE ELECTRIC LIGHT STATION. 


Tue Folkestone Electricity Supply Company, whose well- 
equipped works near Shorncliffe station were officially 
opened on Wednesday, November 2nd, is working under 
powers transferred from the local authority, who were not 


GENERAL VIEW OF DyNAMO AND ENGINE Room. 


where the atmosphere is comparatively rarefied, the inter- 
mediate stratum will serve asa conductor for the current 
produced, and the latter will be transmitted through the air 
with, it may be, even less resistance than through an ordi- 
nary copper wire. 

As to the elevation of the terminals p, D’, it is obvious 
that this is a matter which will be determined not only by 
the condition of the atmosphere, but also by the character 
of the surrounding country. Thus if there be high moun- 
tains in the vicinity, the terminals should be at a great 
height, and generally, they should always be at an altitude 
much greater than that of the highest objects near them in 
order to reduce the loss by leakage. Since, by the means 
described, practically any potential that is desired may be 
produced, the currents through the air strata may be very 
small, thus reducing the loss in the air. 

Tesla points out that the phenomenon involved in the 


prepared to carry out the work themselves, owing to a want 
of unanimity amongst the members. 

The transfer was only executed: last November, and the 
first sod at the works cut in the first week in February; but 
by March 27th, a supply from partly any plant wa3 
given to an important consumer, and a general supply by 
July 1st. Since that dats the demand has grown very 
rapidly, the equivalent of nearly 10,000 8-C.P. lamps being 
now connected and applied for. These include the lighting 
of most of the chief hotels, and many private residences. 

The prospectus of the rm was issued in March, and 
the share capital was considerably over subscribed. The 
capital expenditare amounts to about £83 per kilowatt, which 
is very reasonable, considering that it is a low tension 
station, situated over a mile and a half from the centre of 


1ts area, 
The whole of the contract for the establishment of the 
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undertaking was placed with Messrs. Edmundsons’ Elec- 
tricity Corporation, who designed the arrangements of the 
buildings, works, and mains, and carried out the entire work. 
Messrs. Lacey, Clirehugh & Sillar were called in to advise 
the local company upon the contract, and to supervise the 
execution of the work. 

On behalf of Messrs. Edmundsons, Mr. J, 0. Wigham 
acted as superintending engineer, Mr. Thomas Hesketh being 
the resident; the services of the latter gentleman have now 
been secured by the Folkestone Company as their engineer 
and manager. 

As usual in a residential town, considerable difficulty was 
experienced in securing a site, most of the land being only 
available for building private dwellings. Eventually Lord 
Radnor, who is the owner of the greater portion of the 
newer part of Folkestone, kindly agreed to sell the company 
the present site, which is eminently suitable in all respecte, 
except its great distance from the centre of the town. 


accumulator room and private office, while at the end of the 
main buildings are the stores, workshops, lavatories and 
public offices. 

The entire buildings are built of fireproof material, the 
roof being entirely constructed of steel, slate, and glass, the 
slates being fastened to the angle iron purlins by lead clips; 
expanded steel lathing is attached to the inside of the engine 
room roof and plastered, giving the roof a very light and 
finished appearance. 

An overhead hand crane, made by Messrs. Isles, of Stan- 
ningley, and capable of dealing with 8 tons, travels the 
length of the engine room. 

There is enough room in the present buildings for as much 
plant as will allow of dealing with 15,000 lamps in use at 
i and every provision is made for extending the buildings 

ater. 
No economiser is fitted at present, but space has been left 
for it if it is afterwards desired to erect one; it is, however, 


SWITCHBOARD. 


About 14 acres of ground were secured, which will leave 
ample room for extensions of the buildings. The buildings 
were erected by Mr. D. Baker, builder, of Folkestone, under 
the supervision of Mr. Reginald Pope, architect. They are 
very commodious, and while not ornamental, are pleasing in 
appearance, substantial, and well suited for the purpose for 
which they are required. 

The works are situated alongside of the South-Eastern Rail- 
way, close to Shorncliffe Station, and have a private siding, 
from which the coal is delivered straight into the coal 
bunkers, which have a capacity of about 150 tons, and being 
placed close enough to the boilers to allow of the coal falling 
out conveniently for feeding into the furnaces, are fitted with 
a movable front to allow of the boiler tubes being drawn in 
case of repairs. 

The coal bunkers are covered with the C.I. water tank, 
holding about 17,500 gallons. The boiler house and engine 
room are alongside each other, and next the engines are the 


considered doubtful whether an economiser is of much use 
with economic boilers, and where an exhaust steam feed water 
heater is in use. 

A 7}-inch steel tube has bzen sunk 180 feet for water, 
and a good supply has been obtained standing at about 
86 feet, which is, of course—Folkestone being in the chalk 
district—very hard, but this will ba treated by boiling, as 
described later. 

The chimney, which is square and of an ornamental type, 
somewhat after the style of Messrs. Doulton’s chimney, in 
Lambeth, is 150 feet high, with 49 square feet area at 
the narrowest part. It is lined with firebrick about one- 
third of the height. The chimney was built from the inside, 
and an electric motor, used to lift all the material used, 
and also the workmen to and from their work, proved 
useful. and exceedingly economical. It drove an ordinary 
winch by belting and friction gear. 

There are at present three boilers in place of Messrs. 
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Davey, Paxman & Co.’s economic type, 14 feet x 8 feet dia- 
meter, space being left in the boiler house for erecting two 
others as the demand grows. Each of the boilers is capable 
of evaporating 6,000 lbs. of water per hour, and work at a 
pressure of 150 lbs. 

Two of the boilers which were for a time used with a 
temporary chimney, are fitted with Meldram’s forced 
draught. 

The steam pipes arranged on the usual ring main system 
are of 7-inch steel with copper bends, with 5-inch steel 
connections to the boiler and 24-inch and 3}-inch copper 
connections to the engines. The main piping is drained at 
the ends of the ring to Geipel steam traps, and connections 
for drains are also fitted at the foot of the separators on the 
engine beds to similar drains. The steam being continually 
connected to these separators, dry steam is always available 
for starting up any engine. 

The valves throughout are of Hopkinson’s own make. 

There are at present three engines in use, of Messrs. Davey, 
Paxman & Oo.’s “ Peache” type, two being of the F.C. size, 
giving 120 B.H.P., with steam at 140 lbs. at the stop valve, 
and running at 480 revolutions per minute, and one of the 
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J.C. size, giving 246 H.P. at 375 revolutions per minute. 
A second large engine is already in hand, and is expected to 
be in place before the end of the year. 

These engines are single acting three-crank, compound with 
six cylinders, and run silently, and with very little vibration. 

The two three-throw feed pumps, electrically driven, were 
made by Messrs. Hayward Tyler & Co., and are capable of de- 
livering 12,000 lbs. per hour when running at 48 revolutions 

r minute, and are fitted with gun-metal plungers to pum 

ot water. They are driven by two Parker motors, wit 

double reduction spur gearing, having raw hide teeth in the 
pinions to insure silent running. Resistances and switches 
are fitted to allow of the armatures being supplied at 210 
or 420 volts, giving two speeds, at which the motor will 
work economically ; further regulation is obtained by insert- 
ing resistance in the field circuite, and finally by inserting 
resistance in the armature circuit. 

The feed piping is arranged in duplicate with two con- 
nections to each boiler, with the requisite number of Hop- 
kinson’s valves to isolate any pump or any portion of the 
piping in case of failure. 

The pumps can either be supplied with cold water from 
the supp!y tank, or with hot water from the feed heater. 

The exhaust steam from the engine is led to one of 
William Boby’s heater detartarisers, capable of heating and 


purifying 12,000 lbs. of water per hour. The arrangement 
of this heater is, that the exhaust steam bubbles up through 
the water, causing it to boil, and depositing the salts of lime 
in the heater, which is made in eight parte, arranged for 
easily taking asunder for cleaning ; a small quantity of sola- 
tion of washing soda is injected into the feed water by a 
small pump attached to the pump for the purpose of treat- 
ing the sulphates in the water. By means of this apparatus 
the water will pass into the boiler with not more than 2° or 
3° of hardness and at boiling point. 

The trouble arising from the grease in the steam passing 
into the feed water is overcome by the fact that the lime, 
when being precipitated by boiling carries with it all the 
particles of oil held in the water, leaving it perfectly pure. 

The dynamos are by Thos. Parker, Limited, the smaller 
ones having an output of 160 amperes and the larger of 380 
amperes, at 420 to 460 volls, and are of their usual well- 
known two-pole type, with steel magnets and the Eickmeyer 
winding of the armature. 

The switchboard, made by Mr. Edmund Charrington, is 
in its main characteristics of the type now so frequently 
seen in a low tension station, being made of enamelled 


slate supported on a steel frame, a moulding round the edge 
being the only wood work near the board. It is fitted with 
ammeters and duplex cut-outs on the feeders, and ammeters 
and auto cut-outs on the dynamos, the two being connected 
together by a plug board having three bus bars at the back 
of the board. 

The centre panel of the board is that connected with the 
middle wire of the feeders and the centre cells of the accu- 
mulators, and is of Messrs. Edmundsons’ standard type. - 

It contains a 14-way regulating switch for each side of the 
battery, a throw-over switch by means of which the cells are 
connected to the bus bars direct or through the armature of 
the booster. Two other throw-over switches are for the 
purpose of exciting the field circuit of the boostere, and 
short-circuiting the same immediately the circuit is broken, 
thereby preventing an abnormal rise of pressure in the 
winding. 

The remaining switch is a double-pole for starting the 
balancer, and is interlocked with a resistance-switch. On 
the upper panel are the battery ammetere, the middle-wire 
ammeters, and three zero indicators, for putting the dynamo 
or boosters in parallel. 

As we believe the use of these zero instruments is novel, it 
may be interesting to know that they are simply low-reading 
voltmeters, but made to withstand a high pressure, and 
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having the zero in the centre of the scale, they are connected 
to the poles of the switch it is desired to close when the 
potential of both machines is the same, and which the 
attendant closes when the needle comes to the centre point, 
the potentials being then equal. A simpler arrangement for 
paralleling could hardly be. 

- The only voltmeters employed are those on the pilots 
from the feeding pointe, which are of Lord Kelvin’s engine 
room type. The electrostatic standard voltmeters, and all 
the ammeters and zero indicators on the board, are also of 
the Kelvin type. The voltmeters are placed on the end 
wall of the engine room, so as to be visible from all points. 

The balancer booster eet fixed at the end of the engine room 
is of Messrs. Parker’s make, and similar to that supplied to 
Messrs, Edmundsons for Winchester (see ELECTRICAL 
— for July 8th), High Wycombe, and several other 
works. 

Thomson-Houston meters are fitted on the output of the 
main dynamos, and Aron meters fitted with Millar’s 
arrangement of single dial on the accumulators. 

There are 230 accumulator cells of the D.P. type in glass 


line switches of an electric tram system. Each of the five 
switch pillars are arranged for three circuits, although there 
are only eight circuits in use at present. 

In these pillars there is plenty of room for the switches, 
&c., and no trouble is likely to arise from the awkwardly 
crowded arrangement which would have been entailed if the 
switches were placed in the base of the lamp columns. 

What happened before the Folkestone Electric Light 
Company came upon the scene was shortly as follows :— 
After the authorities had been approached in the usual 
way by a number of companies anxious to carry out the 
lighting of the town, a scheme was prepared by Mr. Mark 
Parker Bx ing to spend about £35,000, and was 
advoca oa section of the Corporation, but was 
defeated. The other side then brought in a scheme 
prepared by Mr. Medhurst: proposing to spend about 
£15,000, which wav, of course, quite inadequate for such a 
town as Folkestone, and this was also defeated, and they 
then decided to transfer their Order to a private company 
(the present company), to be formed by Mr. Hopkins, who 
is one of Edmundsons’ directors. 


: { 


boxes, of 715 ampere-hour capacity, erected on wooden stands 
in two tiers. They are capable of discharging 80 amperes 
at 420 volts for nine hours or 119 amperes for four hours, 

The supply is at 210 volts at the consumers’ lamps, and as 
the dynamos are wound for 420 volts, the current returning 
to the station by the middle wire is either taken up by the 
balancer or by the battery. 

The charging of the cells is done through the boosters 
which add the required extra voltage. 

Perhaps the most noteworthy point in the Folkestone 
supply undertaking is the extraordinary length of the 
feeders, which are :— 


No. 1. 1,592 yards of ‘2, *1, ‘2 inches triple concentric. 
No. 2. 2,563 yards of °4, ‘2, °4 
No. 8. 3,484 yards of °4, 


The distributors laid are :— 
1174 yards... ... ‘100 062 100 
1,802 , .. 050 035 ‘050 
2,761 ,, (Ares)... ... 012 ‘012 ‘012 


These cables are composed of three conductors laid up into 
a strand, which allows of a much simpler service connection 
than if concentric be employed. 

All the cables are Messrs. Callender’s jute insulated lead 
covered and armoured, and laid direct in the ground. 

Three-core pilot wires, to the extent of 8,000 yards, are 
led back from the feeding points. 

The feeder, network, and service boxes are of Messrs. 
Callender’s well-known type, the ends of the fibrous insula- 
tion on the cables being sealed by being buried in compound. 

There are at present being erected for street lighting 64 
arc lamps of Johnson & Phillips’s make, 10-ampere 14 
hours single carbons, arranged in series of eight, and con- 
nected across the outers of the system; there are two incan- 
descent lamps of 25 C.P. on each post for use after 11.30 p.m. 
As the designs of post selected by the Corporation have very 
small chambers in the base, only the isolating switches and 
substitutional resistances for each individual lamp are placed 
therein. The line switches and resistances are contained in 
pillar boxes similar in appearance to the boxes used for the 


“After an inspection of the works, the company proceeded 
to the luxuriously appointed dining room of Barlington 
Mansions for luncheon, and it is only just to the hotel 
management to say that it deserved all the praise which the 
gratified visitors were not slow in awarding. Indeed, the all- 
round excellence of the menu, and the attendance, would be 
hard to surpass even in the metropolis. 

Alderman G. Spurgen (the chairman of the Electrical 
Supply Company) presided, supported on the right by His 
Worship the Mayor of Folkestone (Lieut.-Colonel Penfold), 
and Mr. OC. Sisterton, J.P. (chairman of the Bognor District 
Council), and on the left by His Worship the Mayor of Hythe 
(Alderman H. T. Corbay), and Mr. Gripper (managing 
director to Edmundsons’ Electricity Corporation). 

Amongst other prominent gentlemen were Aldermen 
Banks, Slater, and Pledge, Councillors Jones, Peden, Dunk, 
Pe aes Baker, Vaughan, Pursey, Hall, and Jenner, Col. 

lake, and Mesera. Hopkins, Charrington, Hesketh, Pressland, 
Lacey and Clirehugh. There was also one medical man to 
two ordinary guests in case of need, a remarkable tribute to 
the excellence of the luncheon. 

_ The Mayor of Hythe proposed the toast of “The Mayor 
and Corporation of the Town of Folkestone.” 

The Mayor of Folkestone, in response, said they were all 
proud of their town, and the inauguration of the elec- 
tric lighting was certainly a red letter day. It was 
absolutely necessary, whatever they might individually 
think on the subject of electric light, that a town with the 
prestige Folkestone was supposed to have, must not be behind 
other places, but must be in the forefront. 

Alderman Banks, in proposing the toast of “ Prosperity 
to the Folkestone Electricity Supply Company,” said he kad 
no reason to do doubt but that the career of the Electrical 
Supply Company would be attended with success. ‘* Thereis 
something more,” he went on to say, “I may say on behalf of 
the Gas Company, thut they have no ill-feeling whatever 
againstthem. The shareholders of the Gas Company hope, 
and so do I, that these two companies will work together hand 
in hand to carry out their work, and do all they can for the 
prosperity of their shareholders. With regard to the Gas Com- 
pany, I hope they will continue to pay their shareholders the 
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maximum dividend. I hope the Electrical Supply Company 
will do the same. I don’t know whether there is any limit to 
their dividend, but I always hope that they will pay their 
shareholders a proper, fair, and reasonable dividend.” Mr. 
Banks concluded by coupling with the toast the name of 
Alderman Spurgen, the chairman of the company, and Mr. 
Gripper (the managing director). 

Alderman Spurgen, in responding, said he should like to 
oped the two companiee—the Electrical Supply Compan 
Gas Company—would work together in 
They were a poor struggling peg hag commencing. 
They had 75 consumers; he did not know how many the 
Gas Company had (Alderman Banks—7,000), but he would 
euggest to the worthy Alderman that he should hand over a 
certain number of consumers to the company just to prove 
his goodwill and desire to help them. With regard to the 
establishment of the company—that was almost a question 
of ancient history. It was a good many years ago fince the 
question was first considered. He t the earlier attempts 
which were made to introduce an installation of electric 
light into the town, and the various phases through which 
the question passed to the time when the Corporation took 
the matter up on April 19th, 1893, when a committee 
was formed to consider the question of electric lighting for 
Folkestone. That committee presented their report in 
January, 1894. The scheme then og was thrown out, 
and another committee was appointed in September, 1894, 
eight months after the first committee’s report had been 
thrown out. The second committee submitted a smaller 
scheme, which was known as Mr. Medhurst’s scheme. He 
noticed that in Mr. Medhurst’s scheme it was proposed to 
supply 4,500 8-candle-power lights and 28 arc lamps. In 
connection with that he would mention that to-day with 
their works in an incomplete state as they seen 
them they were supplying 8,700  8-candle-power 
lights and 24 arc lamps. This showed the futility of 
adopting the scheme prepared by Mr. Medhurst. They had 
the nucleus for the installation of a town of almost any size, 
and Mr. Gripper would tell them that this could be extended 
to almost any capacity. This was little short of marvellous, 
when they considered that it was only in October last that 
they made the contract with Messrs. Edmundsons. The 
transfer they did not get till last November, and this time 
last year they were negotiating with Lord Radnor for land 
for the station. They had lost no time, ard even then they 
had to start supplying customers from a little wooden shed 
before they got the walls built up round the machinery. He 
thought this said something for the enterprise of the com- 
pany. They did not desire to damage or harm anyone, and 
nothing was further from their minds than the thought of 

acting antagonistically towards the Gas Company. 

Mr. Gripper, in the course of his remarks, said Folkestone 
had left the adoption of electric lighting till rather late in 
the day, but through this delay they had been able to rea 
the benefit of a more perfect and economical system of instal- 
lation. The towns that went in for it in its earlier stages 
had to pay for it, and Folkestone was now reaping the benefit 
of their experiences. The company were in a position to 
supply electric light on the best system, and at the lowest 
price at which it could be supplied. They did not want to 
rush into violent competition with the Gas Company. There 
was plenty of room for both of them in Folkestone. 

The secretary, Mr. Hall, rising, said he believed a career 
of great success lay before the company. They had 
over 300 shareholders, and amongst that number 110 
were residents in the town. That was saying a great 
deal. Ont of a capital of £50,000 the directors and 
friends subscribed £25,000, and when the remaining 
£25,000 was opened to the public they received appli- 
cations amounting to over £50,000. The amount ex- 
pended in public advertising, printing, &c., did not come to 
more than £50. ‘The shares had never been sold at a dis- 
count, and if any of the shareholders wished to part with 
them now, he believed they could do so at a premium of £1 

rshare. He asked them, however, to take his advice and 

old them, for they would increase considerably in value as 
time went on. 

Mr. W. D. Barnett gave the toast of “The Visitors,” 
coupling with it the name of Mr. Sicterton (chairman of the 
Bognor District Council). 


Mr. Sisterton, in response, complimented Folkestone upon 

the very great progress it had e since his last visit to the 
town some three years ago, and to-day, now that they had 
inangurated electric lighting, Folkestone was entitled to 
rank as one of the most beautiful and interesting towns in 
England. 
' The Chairman proposed the health of Mr. Lacey, “ the 
consulting engineer to the company,” under whore supervi- 
sion the works were carried out. He understood from Mr. 
Lacey that day that he was perfectly satisfied with the way 
in which the work had been carried out. In Mr. Hesketh, 
their own engineer, whom they took over from Messrs. 
Edmundsons, they felt that they bad got a very excellent 
man at the head of affairs, and who thoroughly understood 
his business. He hoped the station would be a great success 
and reflect high credit upon Mr. Hesketh. 

Mr. Lacey suitably responded, saying that out of 100 
electric supply companies which had sprung into existence, 
they all, with only two or three exceptions, had paid from 
6to12 percent. The latter he trusted would be Folkestone’s 
portion. 

As at Winchester ev ing bears the stamp of Messrs. 
Edmundsons’ excellent methods, and Folkestone will doubt- 
less reap the reward of good engineering and sound finance. 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 708.) 
CLOSED. 


Belgium.—The contract for the supply and erection of a 
complete installation of electric lighting in the new Flemish theatre 
in Ghent, including the generating plant has been very keenly com- 
peted for, no less than 12 ten being received for the work, 
comprising six from Belgian firms, four from German firms, one from 
an English company, and one from a Paris concern. The lowest 
tender was that of M. A. J , of Liege (£3,501) while the highest 
was that of Messrs. Laing, Wharton & Down, of London, £6,850. 
This is the first time over a long period that we have seen an 
English firm competing for Continental contracts, but it will be seen 
that there was a considerable difference in fayour of the native 
conzern. 


France.—The French Post and Telegraph authorities in 
Paris have just placed a contract for 20 tons of high conductivity 
copper wire, 2 mm. diameter, with La Société des Forges de Franche- 
Comte, at £1,240, and for 20 tons ditto. with Messrs. Lazare Weiller 
and Co., of Paris, at £1,254. 

Hammersmith.—The Vestry on Wednesday resolved to 
order an additional engine for the electricity works from Messrs. 
Robey & Co. at the same price as last, £2,305. An order has been 
placed with Messrs. Ferranti for a 300-kw. dynamo at £1,900, to be 
ready within five months. 

St. Helens.—The Corporation has accepted the tender of 
Messrs, Yates & Thom for the supply of a new boiler for the elec- 
tricity works. A number of firms tendered. 


FORTHCOMING EVENTS. 


Friday, November 11th.—At 5 p.m. Physical Society. At the 
rooms of the Chemical Society, Burlington House. 
Agenda: (1) Discussion on Mr. A. Campbell’s paper on 
“The Magnetic Fluxes in Meters and other Electrical 
Instruments,” to be opened by Prof. W. E. Ayrton, 
F.R.S.; (2) “On the Propagation of Damped Elec- 
trical Oscillations along Parallel Wires,” by Prof. W. B. 
Morton, M.A.; (3) “On the Properties of Liquid 
Mixtures,” by R. A. Lehfeldt. 

Saturday, November 12th.—At 3 pm. The Institution of Junior 
Engineers’ visit to the King William Street station of 
the City and South London Railway extension works. 

Tuesday, November 15th.—At 8p.m. Institution of Civil Engineers. 
Paper on “ Electrical Transmission of Power in Mining,” 
by W. B. Essor, 34.Inst.C.E. 

Wednesday, November 16th.—Society of Arts. The opening address 

. of the session by Sir John Wolfe Barry, K.C.B., LL.D., 
F.RS, the chairman of the Society’s council. Topic: 
“The Internal Traffic of London.” 
At 7.30 pm. Institution of Electrical Engineers. The 
annual general meeting of the students’ section, in the 
library of the Institution. 
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Friday, November 18th.—At 8 p.m. Institution of Civil Engineers, 
Students’ meeting. Paper to be read, “ Liquid Air: 
a short description of its Production, and summary ot 
its Application to the Chemical or other Industries,” 
by Cecil Lightfoot, S:ud Inst.C E. Mr. W. H. Preece, 
C.B., F.R.8. (president), in the chair. : 
Wednesday, November 30th.—At4p.w. Royal Society. Anniversary 
meeting. At7p.mw.: annual dinner at Hotel Metropole. 
Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 


NOTES. 


Electricity from Peat.—<Stahl und Eisen contains an 
article in which the author, Dr. Frank, propo:es to utilise 
the great peat beds of North Germany for the production of 
electricity on a large scale. He estimates that a hectare of 
turf, three metres thick, gives 2,500 tons of dry turf, 
equivalent to 1,200 tons of coke, or in English measure, 
an acre of turf, 10 feet thick, gives a 1,000 tons of dry turf, 
equivalent to 480 tons of coke. The mosses of the Evus 
valley, which cover an area of 1,000 square miles, might 
furnish the equivalent of 800,000,000 tons of pic coal; that 
is to say, more than the total production of Germany for 
three years. The turf would be burnt at central stations of 
10,000 horse-power capacity, consuming annually 200,000 
tons of turf, the product of 200 acres of the beds. One 
application of the power produced would be to the service 
of the canal connecting Dortmund to the Evus, which will 
soon be finished ; but the author thinks the most interesting 
will be the manufacture of acetylene, the materials for 
which can be obtained easily and cheaply in the neighbour- 
hood. With 10,000 honse-power, a quantity of acetylene 
can be produced daily equivalent for lighting purposes to 
150,000 gallons of petroleum, or annually in value to 
20,000 tons of foreign imported petroleum. 


Enclosed Are Lamp Decision,—The Wall Street 
Journal, New York, October 20th, contained the following 
paragraph :—“ In the suit of the Marks Eaclosed Arc Light 
Compatry, 687, Broadway, N.Y., v. Washington Mills. Com- 
pany, 74, Worth Street, N.Y., a decision has just been ren- 


dered in favour of the complainant. The suit was begun in - 


the United States Circuit Court, September 10th, 1897, and 
the decree granted to the Marks Company by Jadge Coxe on 
Ostob:r 18th, 1898. The patent infringed is No. 520,996, 
of Marks & Ransom, dated Jane 5th, 1894. This patent 
broadly covers the method of operation used in all modern 
enclosed arc lamps. The Washington Mills Company were 
users of the Kinsman lamp, sold by the Electric..Construc- 
tion and Supply Company, 27, Thames Street, N.Y. The 
decision peremptorily stops the sale of unlicensed enclosed 
arc lamps by the Kinsman Company, and also involves the 
payment of damages by the defendant. This decision is 
understood to be unfavourable to the General Electric.” 


Plagiarism !—The editor of the Digest of Physical Tests, 
of Philadelphia, announces that the publication of that 
journal has been temporarily suspended. Perhaps this is 
just as well, if its usual practice is to reproduce original 
articles from other journals without giving due credit. For 
instance, in the “ suspending” issue, there is reprinted from 
the EvecrricaL Review of July 10th, 1896, a 5}-column 
original article by ourselves on “Some Notes on Rope 
Driving.” The editor appears to have thought that as it 
was 2] years old he was at liberty to do a little plagiarism. 
Tne Philadelphia editor is not the only offender in this direc- 
tion.. More than one of our home contemporaries, much to 
their discredit, occasionally draw, free of charge, upon the 
columns of the ELecrricaL REVIEW. 


Haruess Redivivus.—The following cutting from the 
Lincoln Mercury of November 4th is significant :— 


C. B. Harness’s Electropathic Belt is the only genuine and well- 
known curative appliance. Recommended by thousands of sufferers 
amongst all classes of society as the reliable relief and cure for 
exhaustion, &c.—Send for Book 
of Testimonials (post free) to the Medical Battery Com Limited, 
489, Oxford Sireet, London, W.—Advi. 


- Technical Education and Industrial Developments 
in France.—We do not in this country pay much attention 
to the educational methods or institutions of France, but 
even France is ahead of us in the matter of technical educa- 
tion. While we in England still lack a public college or 
technical school in which an extended and thorough course 
of instruction in electro-chemistry is possible upon the lires 
of those cariied out at Aachen and Darmstadt in Germany 
and Zurich in Switzerland, France has lately provided such 
a training institution at Grénoble in Savoy. Visits to power 
installations and to works will form an important feature of 
the curriculum, and the suitability of Giénoble for a 
technical college in which applied electricity is the chief 
study, is proved by the fact that in the immediate neighbour- 
hood there are 16 lighting installations, chiefly driven by 
water-power, 15 power transmission schemes, and 12 electro- 
chemical or electro-metallurgical works iu operation. Nearly 
20,000 H.P. is said to be utilised in the latter.* The 
valleys of the Rhone and of the S.dne thus threaten to 
become one of the most important chemical manufacturing 
centres in Europe, and in years to come this district may 
rival the similar districts of South Lancashire in the number 
and magnitude of its chemical and metallurgical worke. In 
South Lancashire a cheap and plentiful fuel supply was the 
determining factor in establishing the prosperity of the dis- 
trict; in Savoy and Dauphine it is a plentiful supply of 
water capable of cheap exploitation for power purposes that 
is building up the industries of the eastern provinces of 
France. But in these modern days cheap power alone will 
not suffice to ensure success to any commercial undertaking, 
and the newly-founded technical college at Giénoble will 


provide the trained heads and manager's for the industries _ 


carried on in the neighbourhood. __ 


Micre-photography in Colours.—The progress made 
in the study of the structure of metals and alloys by the art 
of micro-photography hes led to the further attempt of 
reproducing in a picture the colours as well as the general 
character of the constituents. Those who have experimented 
in this direction will know that it is impossible to indicate 
by a black-and-white gravure one half of what the eye sees 
in examining the specimens; moreover, they will remember 
that unless isochromatic plates are uscd it is extremely 
difficult to obtain satisfactory negatives. M. Monpillard, in 
the Revue Générale des Sciences, October 15th, 1898, 
describes a method of applying the principle suggested in 
1868 by Cros and Ducos, of successively photographing the 
object through coloured screens of red, yellow, and blue 
glass. Special care is taken to use screens of the proper 
selecting power. They are formed of gelatine, and consist 
of thin pellicles of blue-violet, n-yellow, and orange-red ; 
respectively selecting yellow, red, and blue. In some cases 
two ecreens only are necessary. The article is illustrated by 
a beautiful example of colour-photography applied to micro- 
sections of organic substances. 


Refase Destructors.—At the monthly meeting of the 
Leeds Association of Engineers, on October 27th, the presi- 
dent (Mr. William Sheldon) in the chair, a paper was read 
by Mr. F. Leslie Watson, A.M.Inst.0.E., on “ The Designing 
and Construction of Refuse Destiuctors.” In the discussion 
which followed, Mr. H. Vernon said that for electric tramways 
great inconvenience would be involved in carting refuse from 
various parts of the town to a central generating station. 
Mr. G. W. Blackburn saw no difficulty in conveying the 
current along mains from various destructor plants to a 
central station. Mr. J.C. Moorhouse advocated the use of 
the backs of kitchen fires as auxiliary deetructors. It was 
a bad practice to throw green garbage into ash pits in a 
moist state. There would also be a difference between the 
clinker formed and the heat produced from refuse in a wet 
condition and dry ash. Atter others had spoken, Mr. 
Watson, in replying, said that the scrapings off macadamised 
— was about the only kind of refuse which could not be 
utilised. 


Marriage.— Mr. G. S. Peck, the resident engineer of the 
Szarborongh Electric Lighting Company, was married on 
2nd inst. to Miss Aunie Holden, of Southport. 


* L’Eclairage Electrique, July 30th, 1898, 
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Street Traction v. Surface Contacts.—We cull the fol- 
lowing editorial remarks on this question from the New 
York Hlectrical World :—“ Objections to the overhead trolley 
on the score of appearances, and to the open conduit on the 
score of expense, will undoubtedly give a tremendous 
demand for the first really successful closed conduit or sec- 
tional conductor surface contact system. Each such system 
‘Tequires a switch for every few yards of track, and the one 
essential requirement to success not yet fulfilled is the high 
degree of reliability of this switch. The tendency in this 
line, as evidenced by Patent Office records and a few prac- 
tical trials, is toward a switch operated by an electro-magnet, 
and a device of this type, interesting because of its 
ingenious |rovelty, is described in a paper read before 
the British Association by Prof. s P. Thompson. 
Mercury contact is used, ard’ the break is made under 
oil. The switch itself seems to have the desired element 
of simplicity, but the complete arrangement is open to 
several criticisms. Among them is that which applies 
to all systems depending for their operation of 
the electro-magnetic switches on current ig 5 from 
the power house, which is that, once the car has become 
disconnected from the source of power for any reason 
whatever—as an imperfect contact or faulty switch—it 
is henceforth helpless and cannot operate the next or 
apy switch in advance. The opening of a circuit breaker 
at the power station would, with tuch a system, render every 
car absolutely helpless and unable to get further com- 
munication with the live feeder. For this reascn, any system 
dependent on electrically operated switches to be worthy of 
serious consideration must carry on the car a source of cur- 
rent—preferably storage batteries. This, also, unless of 
500 volts’ pressure, necessitates another auxiliary rail or set 
of contact buttons to conduct the low-voltage current to the 
switch magnets. The switch described has an ingenious 
arrangement for grounding its exposed contact in case it fails 
to open the circuit when the car leaves it. Unfortunately, 
this grounding device provides only for the inacticn of one 
of its two moving parts, and in case both fail to restore to 
the normal position, the exposed contact may remuin ‘live.’ 
A better device, which has often been proposed in this 
country, is a simple grounded contact carried by the car and 
following at a proper distance the main shoe or skate, this 
grounded contact ab:olutely short circuiting the line through 
any switch which may fail to open when the car Jeaves 1t. 
The study of these switches is valuable on the part of elcc- 
tric railway designers, as it is more than probable that, by a 
combination of the good elements of the many imperfect 
devices designed, there may soon be attained a switch suffi- 
bese reliable for the successful operation of turface contact 

8. 


Institution of Electrical Engineers.—A special general 
meeting of members was held on November 3rd to consider 
the draft of revised Articles of Association. So far as we 
can see the chief new feature is a clause which relates to the 
formation of a new class of members to be called Associate 
Members. The article reads as follows :— 


18. Associate Members.—Every Associate Member shall be either 
an electrical engineer or electrician, and shall be at least 25 years of 
age, and, whether admitted by electicn or by transfer, shall come 
within one of the following descriptions :— 

(a) He shall have been on the Register as an Aecsociate on 
December 31st, 1898; or 

(6) he shall bave been educated as an electrical engineer or elec- 
trician in a mavner which shall satisfy the Council, and either (1) he 
shall have bad subsequent employment for at least two years ina 
responsible situation as an electrical ergineer or electrician, and shall 
be actually engaged in such a situation at the time of his application 
for election or transfer; (2) he shall have been engaged for at least 
five years in one of the branches of electrical engineering, and shall 
be actually so engaged at the time of his application, and shall afford 
satisfactory proof to the Council of bis fitness for election; or (3), 
being an Asscciate, he shall bave gained a premium in any year for 
& paper read at an ordinary gereral meeting of the Institution. 


There is also an interesting article relating to diplcmas as 
follows :— 


10. Subject to such regulations asthe Council may from time to 
time prescribe, the Council may issue to any Member or Associate 
Member a certificate showing the class to which he belongs. Every 
such certificate shall be according to the form F in the schedale, or 
such modification thereof as may from time to time be approved by 
the Council, ard sball remain the property of, snd sbal] on demand 
be returned to, the Institution, 


Electrical Works in Germany.—In an article on 
German trusts and combinations, the Berlin correspondent 
of the Financial Times says that the great event of last week 
was the formation of a formidable ring of German electric 
works, following immediately upon the fusion of the greatest 
German coal concern, “ The Centrum,” with the Harpener 
Association. 


The eudden appearence of tuch powerful trusts absorbs the entire 
attenticn and interest of the market. An epidemic of rings and 
trusts bas suddenly set in here. The fusion of the banks is followed 
by the fusion of the biggest German industrial concerns. Harpe n- 
Centrum is now succeeded by Ludwig Loewe-Union-Schuckert, tho 
three greatest electrical concerns cf Berlin and Nuremberg. The 
latest fusion came as a real turprise to the Berlin market. This 
tendency towards g'gantic centralisations of capital indeed caused a 
mild shudder to run through the Bourse. The economical objections 
to such amalgamaticus were fully appreciated, and after a short rise 
the stocks of the concerne, more or less sffected by these fusions, fell 
again considerably. The details of the latest amalgamation are as 
follows:—Ludwig L-ewe & Co. increase their capital from 74 
million marks nomiral fo 40 million marks nomiral by 
issuing 324 million marks cf rew shares, with dividends accruing 
from January Ist, 1899; Schuckert & Co. receive for their 
28 millicn marks nominal shares, 14 million marks nominal 
shares of the new Loewe issue, and 100 marks for each Schuckert 
share as an equivalent for the nine months’ Schuckert dividend. 
Ten million marks of the new issue are offered to the shareholders 
at the rate of one new share for two old ones. The remaining 74 
millions are taken up by the bank group asscciated with the con- 
cerns. The Continental Electrical Works increase their capital to 
50 million marks by the issue of 20 million nominal new shares. The 
details of this, which is by far the biggest industrial financial trans- 
action ever known in Germany, are so intricate that it is difficult to 
form as yet a jadgment on their merits. But it seems as if the lion’s 
share had ben secured by Ludwig Loewe & Co. and its banking 
groups. Neverthelers,as I remarked above, Loewe shares dropped 
from 512 to 503. The banks connected with the transaction—the 
Discorto Bank and the Dresdner Bank—profited to the extent of 
about 24 points. 


Personal.—The Queen of Spain, acting for King Alfonso, 
has conferred on Mr. Charles Alexander Gerhardi, the 
mapvager of the Direct Spanish Telegraph Company, the 
honour of Commander of the Order of Isabel la Catolica. 
Mr..Gerhardi has been connected with telegraphy for close 
on 50 year, having b.en present on board the United S:ates 
steam frigate Niagara at the attempts to lay the first Atlantic 
cuble in 1857, and at the final laying of that cable in 1858. 


-In 1860 Mr. Gerhardi was appointed by the Submarine 


Telegraph Company as superintendent of their Channel 
Islands cable, and later on was put in charge, in London, of 
the Belgian, Dutch, and German cables. In 1872 he was 
appointed manager of the Direct Spanish Telegraph Com- 
pany, which had just then been formed, and which he has 
continued to manage up to this date. We heartily ccn- 
gratulate Mr. Gerhardi upon his new decoration. 

We may also mention that the Spanish Government has 
conferred the Order of Isabel la Catolica on Mr. A. B. 
Tonkin, who for many years has been connected with the 
Direct Spanish Company. 

Mr. A. H. Walton, the engineer for the past four years 
of the Metropolitan Electric Supply Company, bas been 
appointed by the British Thomson-Houston Company chief 
engineer for the erection and maintenance of the electrical 
plant on the Central London Railway. He will superintend 
the equipment of the power house and sub-station, together 
with the locomotives, and when the line is in operation will 
act as chief engineer. It is, perhaps, hardly necessaiy to 
mention that Mr. Walton has had an almost unique ex- 
perience in electrical distribution work. He has been closely 
allied with Mr. Frank Bailey for a good many yeats, and 
previous to being — acting engincer was chief 
assistant engineer to that gentleman on the Metropolitan 
Company. Mr. Walton was also associated with Mr. Bailey 
on the work carried out forthe Great Western Railway Com- 
pany by the Telegraph Construction and Mannfacturing 
Company. Wecongratulate Mr. Walton on beir g appointed 
to a sphere in which his experience and knowledge will 
enable him to excel. The work he has been called upon to 
carry out is of the highest importance, and we tru-t that be 
will achieve complete success. 


Paper.—Before the members of the Ipswich Scientific 
Society on W: dnesday evening, Mr. H. V. Pegg, A.M.I.C.E., 
read a paper dealing with “The Disposal of Town Refuse : 
jts Use as Fucl,” 
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Electric Cranes.—At the Town Quay, Southampton, on 
Thursday afternoon: last week an official trial of the four new 
electric cranes just erected by Messrs. Stothert & Pitt, of Bath, 
took place in the presence of the Mayor and other representa- 
tives of the Harbour Board. The cranes were designed. b 
Mr. J. G. W. Aldridge, the Board’s electrical engineer, a 
exhibit many important improvements over thoze which have 
been in use at the Town Quay for some time past, and which 
are also worked by electrical power, the current being supplied 
from the Corporation works. They are guaranteed to raise 
a weight of 30 cwt. at the rate of 200 feet per minute, 
and to slew at the rate of 400 feet per minute, both move- 
ments to be executed simultaneously. Fur three of the 
cranes the maximum load is 8 tons, and if at any time 
the weight attached should exceed that amount, or anything 
should go wrong, a warning bell is rung automatically. 
The fourth crane is constructed as a combination 3 and 
12-ton one. With one set of gearing it raises loads up to a 
maximum of 8 tons, and in 2 minutes a mechanical change 
may be effected whereby the load can be increased to four 
times that amount. ach of the cranes travels on lines 
ranning to all points on the Quay, this movement being 

uickly effected by hand power. ‘There are now in all 
six electric cranes on the Quay. The party afterwards 
took luncheon at Radley’s Hotel upon Messrs. Stothert and 
Pitt’s invitation, 


Improved Form of Primary Battery.—The creeping 
of salts is one of the annoyances experienced in the use of 
primary batteries, to overcome which much time, labour, 
and money have been expended, while the results have not 
always been altogether satisfactory. Mesers. Meysenburg 
and Badt, Chicago, have, according to the Electrical World, 
met 0k gy in a very ingenious manner, as will be 
urders from what follows. The illustration shows the 
glass jar of the Badt hermetic cell, which is provided with a 
channel or trough around the upper edge of the neck, the 


cover having two glass rims, the inner one being concentric 
with the outer one. The inner rim of the cover rests in 
the trough, while the onter one surrounds the top of the 
ar, and prevents dust from gaining entrance to the trough. 

he trough is filled with oil, thus furnishing an air-tight 
seal, which effectually prevents the creeping of salts. 
Another important advantage is the additional insulation 
from the jar and earth thus given to the electrodes, which 
are in turn insulated from each other by the glass of the 
cover. 


X Rays in Hospitals.—In celebration of the gift of a 
ntgen rays apparatus from the Duke of Newcastle, the 
committee of the North-Eastern Hospital for Children gave 
an “ X rays” soirée to their friends at the hospital, Hackney 
Road, Shoreditch, on Thursday last week. Mr. J. Le Conteur, 
who lent two additional instraments for the occasion, showed 
the effects of the rays on a collection of rubies and other 
recious stones, demonstrating their use in the detection of 
imitations, while the resident medical officers gave interesting 
— with the powerful apparatus belonging to the 
Ospl 


The River Plate New Institution.—We have received 
a copy of the articles of association of the Institution of 
Engineers of the River Plate. Mr. Ernest Danvers, of 
Buenos Ayres, is the secretary. 


Fluorescent Screens for X Ray Work.— A con- 
tributor to the British and Colonial Druggist says, 
from personal experience, that effective fluorescent screens 
may be made by the amateur, and that a material 
reduction ia cost is thereby cffected. Calcium tunsgate 
he regards as a very fair material, and a salt of 
uranium he thinks very good (the particular salt not being 
mentioned). The method of making the screen is as follows : 
Take a plate of glass, say, 84 by 64 inches, make a mask of 
stout paper, with an opening 7 by 5; wet this mask with 
glycerine or mucilage of gum arabic, and place it over the 
plate ; cover the plate with collodion or varnish, or mucilage 
(with a little glycerine added), and sift the powdered salt 
quickly and evenly all over the surface. If vellum, parch- 
ment, cardboard, or ebonite be used as the support, one may 
put a coating on both sides, and thus even up any inequali- 
ties of deposit; but with a glass support the same advantage 
will not accrue. Having got a good thick coating of powder, 
the mask is removed, but this does not matter very much; 
it has served its purpose to give a clear edge to the coating. 
The coated side, which must face the tube, if glass is used, 
is covered with a piece of thin black celluloid, or ebonite, 
or opaque Pee. With vellum, parchment, or paper, there 
should still be a black shield between the tube and the 
fluorescent salt; but the latter should be left uncovered, 
and facing the eye. The platinocyanides may be used 
in the same way, though they do not powder nor sift so 
finely ; or they may be mixed with varnish, and spread over 
a glass or vellum surface. Thetroub'e isto get a really even 
coating, but with anything but glass one can apply a roller 
pressure, and thus smooth down any unevenness. The easiest 
way to get an even coating, according to the author, is to use 
a vehicle of paraffin and petrolatum. Equal parts of each are 
melted together, stirred until cool, and the powdered salt (about 
2 drachms for a 7 by 5 screen) rabbed on a slab with just 
enough of the wax mixture to make a workable mass, which 
is spread by means of a long, straight spatula. An undesir- 
able feature is the liability of the mixture to “run” in a 
heated atmosphere, but at normal temperature no trouble 
whatever is encountered. The author, whose article is 
abstracted in Scientific American, mentions that in 
addition to its value as a means of direct observation, the 
fluorescent screen reduces the time of exposure in making a 
skiagraph, being placed bereath the plate when exposed. In 
conclusion, the author remarks :—“ Of course, it must be 
understood that even the best and most costly screen will 
not fluoresce to any extent if the rays are being delivered 
poorly and intermittently ; it will not compensate for a poor 
and weak electrical discharge and faulty tube. As a gauge 
by which to estimate exposures, I consider a good screen very 
valuable. With practice one becomes as intimate with the 
capabilities of his ‘tubes’ as a photographer with the 
canecely, as regards covering power and rapidity, of his 
ens.” 


Society of Arts.—The arrangements for the 1898-99 
session, which opens on 16th inst. with Sir J. Wolfe Barry’s 
te ges address, include the following :—November 23rd, 

rof. Geo. Forbes, F.R.S., on “ Long Distance Transmission 
of Power.” After Christmas, Mr. Philip Dawson on “ Elec- 
tric Traction and its Application to Railway Work,” and 
W. H. Preece, 0.B, F.R.S., on “ Wireless Telegraphy.” 
There are to be four Cantor Lectures by Prof. Vivian B. 
Lewis on “ Acetylene,” on November 21st and 28th, and 
December 5th and 12th. Dr. 8. Rideal will deliver four 
Cantor Lectures on “ Bacterial Purification of Sewage,” on 
January 16th, 23rd and 30th, and February 6th. 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on 7th inst. The 
special thanks of the members were returned to Mr. John B. 
Carrington, for his donation of £25, and to Mr. Charles 
Scott Dickson, Q.C., Solicitor-General for Scotland, for his 
donation of £100 to the fund for the promotion of experi- 
mental research at low temp2ratures. 


Appointment.—The Birmingham Technical School Com- 

mittee last week appointed Mr. Thomas Reid, of Dundee, to 

- of head teacher of the Eagineering Department at 
unicipal Technical School. 
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Iaterruption in Supply at High Wycombe.—Mes:rr. 
Edmundgons’ Electricity Corporation furnish us with the 
following particulars of an interruption at High Wycombe : 
— About 10.30 on Wednesday, November 2nd, one of the 
feeders—a triple concentric lead-covered and armoured 
cable—broke down. The outer ring being the neutral con- 
ductor, was practically short circuited to the next ring, the 
negative blowing the fuse on the station end of the feeder, 
and also most unfortunately melting out the copper bridg:s 
on the neutral of all the feeders at the siation, with the 
result that there was too great a pressure on the lamps 
on ae ye side of the system, which burst a few 
lamps fused some lamp holders and blew a number of 
fuses, which was the total amount of damage done. At the 
moment the supply was being given from the accumulators, 
and no one was in the works. Most of the supply was 
renewed a few minutes after the occurrence, and everythin 
was in order the next evening. The breaking of the earth 
connection caused the fire alarm bells in firemen’s houses 
to ring, which was the first intimation of trouble on the 
lighting circuits. 


The Hawley Down-Draught Grate,—The smoke ques- 
tion has been much in evidence in France of late, and many 
types of furnace have been tested. The Journal Universel 
a’ Electricite describes some tests on the Hawley down-draught 
grate at a works at St. Denis, when on a four months’ trial 
a saving of fuel has been effected of 11:27 per cent. The 
emokelessness is absolute. The grate was tried in a Bab- 
cock type boiler constructed at Quillac. Anzin briquettis 
were used as fuel. On four tests an ordinary grate showed 
an evaporation of from 7°64 to 8'2, the Hawley grate show- 
ing 9°14 to 957, and an economy of 13°23 to 15.86 per 
cent. The mean economy per pound of combustible wes 
14945 per cent. and per pound of coal 17°290 per cent. 
There are two grates, the upper one of water tubes and the 
lower one of ordinary type, on which is completed the combus- 
tion of the fuel which falls through the top grate. The larger 
proportion of air comes in above the top grate and passes down 
through the fire. Additional air may be admitted between 
the grates if required. Obviously the upper grate must be 
—— to very severe temperatures, and circulation in the 
tubes of the grates must be copious, and the water supply 
should be good in quality. The upper grate acts as a sort of 
retort to ensure a considerable temperature to the gares 
evolved upon it, heated by passing through the fire bed 
below, while they are mixed with more air in the presence of 
of a hot clear fire on the lower grate. Properly arranged and 
worked, the Hawley furnace appears excellent for externally- 
fired boilers, but not practicable for internal] furnaccs, by 
reason of want of space. 


Revision of Charges by the Edison Electric Illumin- 
ating Company of New York.—This company has recently 
decided to enter into more active opposition to the Gas 
Companies of New York, and in a circular issued to the 
public of that city, it has given the details of the new system 
of charging. For small consumers the charges are in future 
to be—10d. per kw.-hour for the first hour’s average daily 
use of the total lamp equivalent connected ; 74d. for the 
second hour; 5d. for the third and fourth hours, and 24d. 
for use above five hours. For the larger consumers, guar- 
anteeing 2,000 kw.-hours’ consumption each month, and two 
hours’ average daily use of the installation, the charges are 
fixed as follows:—5d. per kw.-hour for first four hours’ 
average daily use ; and 24d. per kw.-hour for all use above four 
hours. These charges cover both incandescence and arc 
lighting, and include renewals of incandescence lamps, and 
carbons, &c., for arc lamps. They do not include, however, 
first supply of lamps. If these revised charges lead to the 
increased use of electiicity for lighting and other p 
which is anticipated by the company, a farther reduction for 
long hour use is contemplated. In comparing these charges 
with those made by the London companies, it is necessary 
to remember that labour and raw materials are dearer in 
New Yo-k than in London, and that gas is also a much more 
costly illuminant than in this country. With gas at 2s. 7d. 
per 1,000 cubic feet, the revised charges of the Edison 
Electric [illuminating Company, of New York, would 
probably fail to win fresh consumers for the electric 
current, 


Lectures.—Mr. W. H. Preece, C.B., F.R.S., on Monday, 
addressed the Carnarvon Literary Union on “ Wireless 
Telegraphy.” 

On 3rd inst., Prof. Jamieson delivered the fourth of his 
series of lectures on “ Electric Railways and Tramways,” at 
the Glasgow and West of Scotland Technical College. 


Obituary.—We regret to announce the death of a well- 
known French electrician, almost unheard of during recent 
years, M. De Meritens, which occurred last week at 

aris, under very sad circumstances, at the age of 65 
years. His name will be most familiar to electrical 
men in this country in connection with his celebrated 
magneto-electric generator, which was extensively tried about 
20 years ago in many French and several English Jight- 
houses for illumination purposes. 


NEW COMPANIES REGISTERED. 


West Kent Electricity Supply Company, Limited 
(59,368).—This company was registered on November 2nd, with a 
capital of £20,000 in £1 shares, to carry on the business of electricians, 
mechanical engineers, suppliers of electricity and manufacturers of 
electrical apparatus, and to construct, lay down, establish, fix and 
carry out all necessary cables, wires, lines, accumulators, lamps and 
works. The subscribers (with one share each) are:—W. W. 
Pritchard, 39, King Street, Cheapside, solicitor; Joseph T. Rockett, 
14, Westbury Road, Bowes Park, accountant; Harry G. Pulham, 
4, Denholme Road, St. Peter’s Park, W. clerk ; G. Humphrey Davies, 
8, Laurence Pountney Hill, E.C., architect ; George W. Sutton, 61, 
Mostyn Road, Brixton, accountant; Henry M. Carpenter, 37, York 
Road. N., secretary; and Walter May, 28, Nelgarde Road, Catford, 
8.E., surveyor. The first directors (to number not less than three 
nor more than seven) are to be nominated by the subscribers; qualifi- 
cation, £500 ; remuneration as the company may decide. Registered 
office, 39, King Stret, Cheapside, E.C. 


Bute Electrical Manufacturing Company, Limited 
(59,371).—This company was registered on November 2nd, with a 
capital of £5,000 in £1 shares, to enter into an ment, dated 
October 29th, with the “ Electric Insulation Syndicate, Limited,” 
and Augustus J. Marquand, and to acquire, own, and work certain 
existing inventions, particulars of which are not given. The sub- 
scribers (with one share each) are:—Hilary B. Marquand, 2, Dock 
Chambers, Cardiff, shipowner; Thomas MacM. Heywood, 8, Mount 
Stuart Square, Cardiff, shipbroker; F. Gwilym Treharne, 125, Bute 
Docks, Cardiff, analyst; Augustus J. Marquand, 2, Dock Chambers, 
Cardiff, engineer; Edwin Jenkins, Bute Docks, Cardiff, shipowner ; 
George Chitham, 104, Bute Docks, Cardiff, shipowner; and Thomas 
N. Owen, Cardiff, engineer. The first directors (to number not less 
than three nor more than four) are Hilary B. Marquand, Thomas M. 
Heywood, Frederick G. Treharne, and Augustus J. Marquand; 
remuneration, £200 per annum, divided between them. 


Drummond Art Metal Works, Limited (59,372).— 
This company was registered on November 2nd, with a capital of 
£5,000 in £1 shares, toenter into an agreement, dated October 31st, 
with “ Whitehouse & Thomas, Limited,” and John H. Campbell, its 
liquidator, and to acquire and carry on the business of electrical 
engineers, metal workers, xs , &c., carried on by the said com- 
pany at 17, South Street, Finsbury, E.C., and 189, Drummond Street, 
Hampstead, N.W. The subscribers (with one share each) are :— 
C. J. Toy, 35, Westbank, Stamford Hill, N., chartered accountant; 
J. A. Campbell, 17, South Street, E.C., chartered accountant; Thomas 
H. Toy, 17, South Street, E.C., merchant; Walter A. Low, 28, Lorne 
Road, Forest Gate, E., clerk; L. E. Reitz, 7, Cotton Street, Poplar, 
E., typist; Alfred J. Woods, 54, Ansdell Road, Peckham, clerk; and 
F. O. Collyer, jun., 28, Barry Road, East Dulwich, clerk. Registered 
without of association. Registered office, 17, South Street, 
Finsbury, E.C. 


Hamilton, Motherwell, and Wishaw Light Railways 
Company, Limited (59,404).—This company was registered on 
November 3rd, with a capital of £20,000 in £10 shares, to construct, 
ponte or otherwise acquire any light railways or tramways in 

ilton, Motherwell, and Wishaw, in the county of Lanark, or the 
neighbourhood thereof, and to work by electricity, or other power, 
all such light railways or tramways. The subscribers (with one 
share each) are:—Nauheim J. Ferdinand, 56, Canfield Gardens, N.W., 
entleman; Ernest Lazarus, 83, Cannon Street, E.0., chairman 
ritish Thomeson-Houston, Limited; John T. Merz, The Quarries, 
Newcastle-on-Tyne, chemical manufacturer; Harold F. Charles, 


Newlands, Ingatestone, 
83, Cannon Street, E.C., managing director British Thomson-Houston, 
Limited. The first directors (to number not less than three nor more 
than seven) are to be nominated by the subscribers; qualification, 
£20; remuneration as the company may decide. 

Smith, Simpson & Co, Limited (59,407).—This 
company was registered on November 3rd with a capital of £2,000 
in [di shares, to carry on the business of smelters, iron and steel 
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manufacturers, manufacturers of machinery, boilers, plant, stoves, 
dyramos, engines, motor cars, rolling stock, &c., and gas, elec- 
trical and general engineers. The subscribers with one share 
each) are:—Walter F. Simpson, MHapton, electrical engineer ; 
Arthur F. Simpson, Manchester Road, Hapton, mill manager; 
John F. Simpson, Manchester Road, Hapton, grocer; Harold 
Smith, Netherheys, Colne, Lancs., engineer; Jcseph Simpson, 
95, Withnell Road, Blackpool, engineer; Arthur G. Brown, 38, 
Victoria Buildings, Manchester, engineer; and James Hartley, 
Moorelands, Weaste. The first directors are Joseph F. Simpson 
(managing director) and Harold Smith; qualification, 100 shares. 
Registered office, 49, Deansgate, Manchester. 


New St. Helens and District Tramways Company, 
Limited (59,426).—This company was registered on November 4th, 
with a capital of £150,000 in £5 shares, to acquire the businees of the 
St. Helens and District lramway Company, Limited (registered in 
1889), to construct, maintain, and work ny tramways or railways, 
and tocarry cn the butixces of electricians, electrical and mecharical 
engineers and contractors, suppliers of electricity, and electrical 
apparatus manufacturera The subscribers (with one share cach) 
are :—J. A. Willox, M.P., Parkside Hous, Huyton, near Liverpool, 
newspaper proprictor; Tnomas Evans, 15, Tithebarn Street, Liver- 
pool, cotton merchant; Jacob Athertor, Single‘o:», Huyton, near 
Liverpool, manufacturer; D. L. Chalmers, 5, Fenwick Street, Liver- 
pool, chartered accountant; H. Martin, J.P., Olive Mount, Grosvenor 
Road, St Helens; J. B. Atherton, Manhattan, Gateacre, near Liver- 
pool, manufacturcr; and F.-J. Leslie, 15, Union Court, Liverpool, 
solicitor. The numbcr of directors is not to be less than threc nor 
more than seven; the first are Sir John A. Willcx, M.P., Thomas 
Evans, Henry Matin, James B. Atherton, and Jacob Atherton; 
qualification, £250 ; remuneration, £250 for the chairman, ard £200 
each per annum for the others. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Drake & Gotham Electric Power and Traction 
(Pioneer) Syadicate, Limited (57,352).—This company’s statu- 
tory 1eturn was filed on September 1st, when 1,107 shares were taken 
up cut of a capital of £20,000 in £10 shares; £3 per share has been 
called, end £3,321 received. 


Electric Railway and Tramway Carriage Works, 
Limited (57,082).— This company’s statutory return was filed on 
September 7th ; 16,087 shares have been taken up out of a capital of 
£150,000 in £5 shares, ard £2 per share called; £32,174 has been 
psid, and £11,079 has been received in advance cf calls. 


Electric Light and Power Company, Limited 
(56,786).—This company’s statutory return was filed on August 17th, 
when seven skares were taken up and paid for in full out of a capital 
of £6,900 in £1 ehares (5,000 deferred). 


CITY NOTES. 


The Western and Brazilian Telegraph Company, 
Limited. 


THE report of the directors to be presented at the. thirty-sixth 
ordinary general meeting cf the company to be held on November 
11th, states that the total carnings amount to £72,692 133. 10d, as 
against £59,754 17s. 81., showing an increase of £12,937 16s, 24. com- 
pared with the half-year to June 30th, 1897. The working expenses 
amount to £39,376 7s. 94., as against £44,575 12s. 4d., a decrease of 
£5,199 43. 7d. Including the amount brought forward from 
Dec:mber 3ist, 1897 (£1,428 53. 11d.), and the dividend received 
upon the shares held in the “ Platino” Company, the balance to the 
credit of the revenue account is £44,914 23., from which has been 
deducted £8,041 12s. 5d. for interest on debentures and debenture 
stock, £2,016 33. for iz come-tax, and £1,078 17s. 8d. has been invested 
on account of the debenture stock redemption fund, £8,000 has been 
—_ to reserve fund, leaving a balance of £25,777 83.11d. The 

irectors now recommend the payment of 5s. per share, free of 
inccme-tax, for the half-year on the ordinary shares, being at thé rate 
of £3 63. 84. per cent. per annum, as against 33. per share, or £2 per 
cent. per annum, for the corresponding period of last year, leaving a 
balance of £1,427 18s. 11d. to be carried forward. In the case of 
shares which have been divided into ‘ preferred” and “deferred,” 
the 53. per share now recommended will be payable, viz., 3s. 9d. per 
share tothe preferred shareholders, and 1s. $d. to the deferred share- 
holders. The skareholders of this company having consented to 
exchange mcre than the number of shares required under the agree- 
ment between this company and the Brez lian Submarine Telegraph 
Company, the agrecment has become operative as from June 380th 
last. In consequence, directors of the B:azilian Submarine Telegraph 
Ccmpany have become directors of this company, and vice versd, and 
Mr, Andrews, the chairman of this company, bas bren elected chair- 
man of the Brszilian Submarine Telegraph Company. Mr. Axworthy 
has been appoioted manager of the company, and Mr. Hodson, 
formerly the traffic accountant, has been named secretary in place of 
Mr. Cunningham, who has retired. The arrangement now made will 


conduce to the more harmonious and efficient working of the com- 
panies, and will prove advantageous to the Governments and the 
-public. The dividend warrants will he posted on 11th inst. 


Morecambe Electric Light and Power Company. 


A GENERAL meeting of this company, whose concern has been pur- 
chased by the Morecambe Urban District Council, was held at the 
King’s Arms Hotel, Morecambe, on Wednesday, November 2nd, for 
the purpoee of haviog an account laid before the shareholders as to 
the manner in which the winding up has been conducted and the 
property disposed of. Mr. Chas. R. Compston, auctioneer, Lancaster, 
is the liquidator,and Mr. J. T. Sanderson, of Lancaster, is his solicitor. 
The balance-sheet submitted by the liquidator showed that the total 
receipts from February 27th, 1896, were as follows :— 

Cash at bankers, beiag proceeds of the sale of certain plant, £500; 
plant and material sold, £131 123. 5d.; acceptances matured, £61 
14s, 1d.; Morecambe Urban District Council, gross amount agreed for 
plant and undertaking, £3,897—f:om which £1,179 was deducted by 
arbitration for diminution in value, £2,718; bank interest, £11 
19s. 1d,; total, £3,423 53. 7d. The paymen‘s to preferential creditors 
at the date of the extraordinary general meeting, February 27th, 
1696, amounted to £70 18s. 7d.; wages and cost of removing plant 
and material amcunted to £11 1s. 1d.; rent of office and warehouse, 
£38 2s.; incidental paymente, £9 195.11d.; Board of Trade fees, £7 
2s. 3d.; bank commission, £3 12s. 94. ; solicitors to the Urban District 
Council taxed coste, £382; Morecambe District Council, half-cost of the 
award, £41 68. 9d.; liquidatcr’s solicitor’s costs, including witnesses 
at the arbitration preceedings, £188 10s. 1d. ; liquidator’s remuneration 
and out cf pccket expenses, £86 15s. 5d.; first debenture bonds in 
full, including interest, £2,059 11s.; second debenture bonds, in- 
cluding interest, a dividend at the rate of 3s. 4;%,d. in the £ on 
£3,098 2s. 8d., makes £523 12s. 3d., leaving a balance of 13s. 64. 
There are no assets available for either unsecured creditors or ordi- 
nary shareholders, as follows:—Four unsecured cash creditors, £128 
11s. 4d.; four unsecured creditors for professional charges, £48 7s. 7d.; 
one unsecured creditor for rent, £9 10s.; 23 unsecured creditors for 
plant and trade requisites, £138 4s. 5d.; 104 ordinary shareholders, 
£6,759; total loss, £7,083 13s.4d. The accounts were audited by 
Mr. W. B. Hodgson, the late chairman of the Morecambe Electric 
Light and Power Company, Limited. The accounts were passed, and 
it was resolved to destroy the books of the company when the liqui- 
dation proceedings have been completed, 


Veritys, Limited.—The report of this company for the 
year states that the accounts show a profit of £20,977 11s. 9d., and 
and after deducting directors’ fees (£2,000), and making due provieion 
for the depreciation of plant, and for bad and doubtful debts, there 
remains a balance of £16,697: 4s. 9d., which, together with 
£312 9a. 6d.. brought forward from last. year, makes a total 
of £17,009 14s. 3d. available for dividends. — 


New Issue.—The Chelsea Electricity Supply Company, 
Limited, has this week made a new issue of £40,000 44 per.cent, 
debenture stock (ranking pari passu with £60,000 already issued), at 
the price of £108 10s.- ‘The object of the issue is to provide for the 
further development of the company’s business. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
cnding November 5th, 1898, were £192 4s. 1d.; aggregate to date, £13,135 


The Bristol Tramways and Carri m: Limited.—The receipts for the 
week en November 19s, 6d.; 
period, 1897, £2,545 7s. 5d.; increase, £21 12s, 1d. 


£1,041; decrease, £14 ; total receipts for half-year, 1898, £18,304 ; corresponding 
period, 1897, £17,580; increase, £724. Miles open, 3}. = 

The Dover Corporation Electric Tramways.—The pape for the week 
ending November 5th, 1898, were £165 6s. 5d.; week ending November 6th, 
1897, £108 12s, 10d. ; increase, £61 18s, 7d. ; total receipts to November 5th, 
1898, £7,340 5s. 6d. 

The Dublin United Tramways Company.—The receipts for the week ending 
November 4th, 1898, were as follows:—D. U. T. Co., horse cars, £2,285 
15s. 1d.; ditto, electric cars, £334 2s. 4d.; D. 8. D. Co., electric cars, £748 
6s. 5d.; total, £3,363 3s. 10d; corresponding week last year—D. U. T. Co., 
horse cars, £2843 18s. 1d.; D. 8. D. Co., electric cars, £494 6s.; total, 

4s. 1d.; increase, £24 19s. 9d.; age to date, £75,901 0s. 3d.; 
aggregate to date last year, £70,102 17s. 4d.; increase to date, £5,798 2s. 11d. 
Worked :—The mileage open is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 

The Hobart Electric Tramways Company.—The receipts for the month of 
September showed an increase of £103. i 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
November 6th, 1898, amounted to £1,451; pores oa week last year, 
£1,841; increase, £110, 

The aca Tramways Company.—The receipts for October amounted 
to 600. 

The South Staffordshire Tramways Company.—The receipts for the week antag 
November 4th, 1898, were £662 13s.; week ending November 5th, 1897, 
£655 2s. 8d.; aggregate receipts for 44 weeks, £27 16s. 6d.; last year, 
£28,181 11s. 8d. 

The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending November 4th, after dean 17 per cent, Br the 
gross receipts payable to the London Platino-Brazilian Tslegraph Com-. 
pany, were £2,876, 


1, 


Ve 
Pi 

8, 

10,0 

{ 

‘ 

; 

1 
j 
a 
| 
4 

te 2 The City and South London Railway Company.—The receipts for the week end- = 
Oe be ing November 6th, 1898, were £1,027; week ending November 7th, 1897. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| Stock | Closing Closing 
or Dividends for } ; nded 
| 
1895, | 1296. | 1897, Highest.| Lowest 
African Direct Telegraph, 4 % Debs. | [100 —104 . [100 —104 
Do. . | 100 | 92 — 95 92 — 95 see 
Anglo-American (StOCK|LZ 188) & 61 — 64 | 61 — 64 63 | 61 
6 % Pref. (Stock|£4 18s/£5 68) 6 12 —118 1125—1134 | | 112} 
Brazilian Submarine Telegraph 10 |7 | 153— 15% | 1538) 15,7, 
Do. do. Debs. “2nd series, 1906 100 | 5 —115 {111 —115 
000:| Chili Telephone, Nos. 1 to 5 | 4 4 4 23— 3} 
Commercial Cable a . ($100 | 7 8 8 180 —190 180 —190 Be 
Do. do. Sterling 500 year 4 Deb. Stock Red. |Stock} ... | | ... 104 —106 [104 —106 | 1054 
Consolidated Construction and 10/- | 14 2 
Cuba Telegrap 10/8 8 q 
Do. 10 %, Pref. 10 /10 10 % |10 154— 164 | 16 — 17 
Direct 5| 4 4 4 4— 4— 5 
do. Cum. Pref. 5 /10 10 10 10 — ll 10 — 11 
De do. 4 Debs., Nos. 1 to 6,000 . 50 | 44 44 44% |104 —107% |104 —107% | ... my 
Direct United States Cable... | | 23% | 28 | 12 | 12 11Z 118 
Direct West India Cable, 44 % Reg. “Deb. {LOL —104 101—104 103 
Eastern Telegraph, Ord. Stock . (Stock 172 —177 176} | 174 
Do. 34% Pref. Stock 100 | .. {L04 —107 {104 —107 1064 | 1044 
Do. Certs., 50 % paid aes 52 — 55 52 — 55 
Do. Debs., repayable August, 1899... | 100 | 5 5 5 100 —103 (100 —103 se ‘ise 
Do. 4 Mort. Deb. Stock Red. ..._... (Stock| 4 4 4 % |124 —128 xd/124 —128 
China Telegraph 10|7 7 7 172 | 174— 172 | 173) 178 
{) us. Gov. Sub.) Deb., 1900, red. ann. ; 
100 1/5 %|5%|5% —104 [100 —104 | 103 
Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 5 5 & 5 101 —104 (101 —104 1034 
4% Deb. Stock| 4 4 4% —129 {125 —129 
astern and South African Telegraph, 5% Mort. Deb., fe ox 
1900 red. ann. drgs., Reg. Nos. 1 to 2,843 f| 19 |5%|5%| 100 —104 [100 —104 
Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 ... {L01 —104 (101 —104 eee 
>» 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 «. |102 —105 (102 —105 eas 
Do. 4% Reg. Mt. Debs. Sub. 1—8,000 | 25 4 4 |104 —107% —105% | ... 
Globe Telegraph and Trust... 10 | 48% | 44% | 44% | 12 — 124xd) 12 — 12h | 124 | 124 
Do. do. 6% Pref. A << oe} 2016 6 6 164— 17 xd| 1645— 17 17 164 
Northern of 10 |10 % % j10 — 294 | 284— 294 
5% Debs. | 100 | & 5 5 100 —103 (100 —103 101 eee 
Halifax & Bormuds Cable, Ist. Me, ‘Dbs., w'n.1-1,200,rd.| 100 | ... . {101 —104 (101 —104 waa 
Indo-European Telegraph PN 10 10 52 —55 xd) 53 — 56 554 | 53} 
London Platino-Brazilian Telegraph, 6 %D Debs. ... ... | 6 6 6 109 —112 —112 
National Telephone, 1 to 484,597 | | | 54H 58 | 5} 
Do. 6 % Cum. Ist Pref. ... 10 | 6 6 6 12—14 |12—14 134 | 13 
Do. 6 % Cum. 2nd Pref. .. 10 | 6 6 6 12 — 14 12 — 14 ae ace 
5 % Non-cum. 8rd Pref., 1 to ‘250, 000 5/5 5 5 56 5 
34 % Deb. Stock Red. Stock| 34% | 34 34% |100 —105 100—103 site 101 
Oriental er and Elec., Nos. 1 to 171,504, fully paid 1|5 5 5 f— 4x §— see 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 (105 —108 ees “se 
Submarine Cables Trust wee ose [OGRE see —138 —138 
Do. do. 5% Debs. ... |Stock! 5 {108 —106 —106 
West African Telegraph, 5 %, Debs. . 100 | 5 5%|5%| 99 —102 | 99 —102 ai toe 
West Coast of America, Nos. 1—30, 000 and 53, 00153, 008 ? = on 
Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | .. |104 —107 [104 —107 
Western and Brazilian Telegraph 2 84% | 123— 122 | 124— 123 123 | 12%, 
0. do. do. 5% Pref. Ord... | 5 5%|5 | 8— | ... 
Do. do. do. Def. Ord. see 74) 1 nil 4— 44 4— 4 
Do. do. do. 4% Deb. Stock Red. ... |Stock| ... |L07 —110 107 —110 
West India and Panama Ii LS | 12 12 1g; 
Do. do. Cum. lst Pref. ... | 10| 6 6 6 93— 92 98 
Do. do. Cum. 2nd Pref. ... | 10/6 6 6 7— 9 7— 9 
Do. do. do. 5% Dobe. -» Nos. 1 to 1,800 | 100 | 5 5 5 106 —109 (106 —109 ee °s 
Western Union of U.S. Telegraph, 6 % Ster. Bonds ... | 100 | 6 6 6 98 —103 98 —103 ous 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand Electricity Supply | 114— 124 | 11 — 12 1133| 113 
20,000 Do. do. do. do. 44 % Cum. Pref 5 6 — 6 — 
34,000 |*Chelsea Electricity Supply, Ord., 6/5 5 6 8— 9 8— 9 8} 
60,000 Do. 44 Deb. Stock Red.... |Stock 44 44 44% |118 —115 (113 —115 
50,000 | City of London Tlectric Lighting, Ord. 40. er ee 10 | 5 7 10 234— 234— 244 24} | 24 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... | 28 — 24 23 — 24 
40,000 Cum. Pref., 1 to 40,000 10 | 6 6 6 154— 164 | 1 1 1534)... 
400,000 Deb. Stock, ‘Scrip. (iss. at £115) ‘all paid 5 5 127 —182 {127 — 132 
30,000 ditaak of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10} ml | nil | nil | 12h— 134 | 124— 13} 18} | 123 
10,000 Do. do. do. Nos. 001 to 40,000 £8 paid. | 10—11 10 — ll 
20,000 Do. do. do. 6% Pref., 40,001—60, 000; 10;6%|6%/|6 144— 154 | 144— 154 15 1433 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . i. | 5 5— 5— 
15,661 | House-to-House Electric Supply, Ord., 101 to 15, 761 9— 10 9 — 10 94 
12,000 Do. 7% ‘Cum. Pref. ... 94— 104 94— 104 
110,000 | London Electric Supply Limited, Ord. ws <a 34— 4 34— 4 ses 
48,050 Do. do. 6% Pref. 6— 6} 
*Metropolitan Blevtzic Supply, 101 to 62,500 10 | 4 5 6 & 154— 164 | 1 164 16 158 
Do. % First Mortgage Debenture Stock | ... 44 44 44% |117 —121 (117 —121 
Notting Hill Electric Lighting a 10 | 2 4 6 15—16 |15— 16 154 | 154 
980 |*St. James’s and Pall Mall Electric Light, Ura. 5 | 72% |104% (144 16 — 17 16 — 17 163 | 16 
- do. Pref., 20,081 to 40,080 5/7 7 7 9— 10 9 — 10 bis aa 
do. Deb. Stock Red.  ... |Stock| ... a 105 —108 /|105 —108 
South Electricity Ord., £3 paid ... a 5 27— 3% 34 238 |... 
Westminster Electric Supply, Ord., 101 to 80,000 5|7%|9% 12 | 144— 155 | 15—16 | 158| 153 
* Gahione to Founder’s Shares. + Quotations on ae Stock Exchange. 
} Unless otherwise shares are fully paid. | Dividends paid in deferred share warran' wal tes bent, being used as as capital, 
of atter of one year and the first part of the 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present — Dividends for Closing 2 
NAME, uotation otation 
Issue. Share| the last three years | 
1895, | 1896. | 1897. : Highest.| Lowest 
60,000 | Aluminium ‘‘ A” shares, Nos. 1—60,000 ... 1 3% 34 238 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. |Stock; ... | 94 —100 94 —100 
80,000 | British Electric Traction =| 174 | 16§— 173 174 | 17 
10,000 - Do. do. 6% Cum. Pref. 30,001—40,000 10 138 — 14 138 — 14 
4 at £2 10s. prem. all pd. ) 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 | 23%) nil | nil 1g— 1g— 12 1}4 
90,000 Do. do. Non-cum. 6% Prof. , 1 to 90,000 2| 38 nil 4 2— 2} 2— 2} wee eas 
125,0001 Do. do. 44 % Perp. Deb. Stock [Stock] ... .. |109—118 —113 112 
,000 Do. do. 44 % 2nd Deb. Stock Red. Stock) ... {L02 —105 |102 —105 102 
20,000 Callender’s on shares, Nos. 1—20,000 ... |) sss 94— 10}xd 104 ... 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. Stock rer .. | 110—113 /|110 —113 113 
35,250 | Central London Ord. Shares 103 | 10 — 104 10} | 10, 
178,303 Do. do. £6 pai | 53— 6} 6} css 
71,447 do. Def. do. £5 paid 5 5 
630,0001} City South London Railway _... Stock! 153%] 18%] 69 — 71 69 — 71 704 | 695 
,500 | Do. do. Ord. shares, Nos. 1 to22, 500 £4 pd. 3} 34— 4 
Do. 5% 1st Mort. Reg. ebs., 1 to 743 o 
82,850 £100, and 901 to 1 070 of £50 Red. eee eee eee eee 91 — 96 91 — 96 94 924 
99,261 Utd. El. Lgt., shares, £3 pd.1t0 99,261 5| 5 54 6 2j— 23 23 2} 24 
17,139 do. do. ‘*A” Shares, 01—017, 139 5| 6 54 6 4— 56 4— 6 
194,023 do. do. 4 % Deb. Stock Red. |101 —103 {100 —102 1003 | ... 
110,000 | Electric Construction, 1 to 110,000 ... 2] 6 6 6 2— 2} 24— 23 2,%|  « 
25,000| Do. do. '7 % Cum. Pref., 1 to 25,000 2| 7 7 7 3 | 2— 3) 3 23 
111,100 Do. do. 4 Perp. Ist Mort. Deb. Stock Stock] ... —107 |105 —107 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... 3 
67,275 | Elmore’s Wire Man 1 to 69,385, issued at 1 pm. i- + 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 «| 10 | 104 cf 7 10 — 12 10 — 12 os << 
12,500 —* (WwW. “to Telegraph Ord. ... 10 12 214 | 208— 214 21 208 
3,000 do. 7% Pref. 10 7 7 18 — 19 18 — 19 
50,000 De, do. 44 Mort. Deb. Stock... |Stock| 43% 44%) 44%|110 —115 110 —115 
50,000 India-Rubber, Grita-Perche and Telegraph Works oon | 20 [a0 10 10 22 — 23 22 — 23 228 | 224 
800,000 Do. do. 4 % 1st Mort. Debs. | 100] ... ... |102 —106 {102 —106 
37,500 {Liverpool Railway, Ord. 10] 23 84%| 108— 103 ... 
10,000 Do. do. Pref., £10 paid son | 5 154— 16 154— 16 
87,360 Telegraph Construction and Maintenance oe 12; 15 % 15 15 37 — 41 387 — 41 40 382 
150,000 Do. do. 5% red. 1809 100; 5% 5 %|104 —107 {104 —107 
540,000! | Waterloo and Railway, Ord. Stock... (106 
Unless otherwise stated all shares are fully =<" 


+ Quotations on Liverpool Stock Exchange. t 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


British 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Electric Free Wiring, 10s. paid, $;—%. 
Smithfield Market Electric, 3—4. 
*T. Parker, £10 (fully paid), 14—15. 


*Birmingham Electric Supply, Ondinary £5 (fully — 104. 
uminium, Ordinary, 1O—12 —13. 
House-to-House, 44% Debentures of £100, 105-108. 

Kensington and Knightsbridge Electric Lighting, Ordinary age 


37% Pref., 


£5 (fully paid) 13—14; 1st Preference Cumulative 6%, £5 
(fully sa tie Debentures, 105—108. Dividend, 1897, 


on Ordinary S 


hares 10%. 
* From Birmingham Share List. 


Yorkshire House-to-House Electricity, £5 Ordinary Shares 


paid, 72—8}. Dividend for 1896—6%. 


Bank rate of discount 4 per cent. (October 13th, 1898). 


fully 


MARKET QUOTATIONS, Wednesday, November 9th. 


CHEMICALS, This week. | Last week. OF METALS, &c. 
a ~ per cwt 5/- Aluminium Wire, in ton lots.. per ton £224 £224 ee 
a per cwt. 22/- = ee Sheet, in ton lots.. per ton £191 £191 a 
” per cwt. ee 2" to 12”) basis per eta 3d. ine. 
a Ammoniac, Sal per ton C ire, ee Inc, 
Ammonia, Muriate (grey) per ton £19 £19 fE perlb 8/- 3/- 
(white) .. per ton £26 £26 Sheet .. perlb. 5/- 5/- 
Bleachin powder ee perton £6 15 £6 15 9 per Bars perton £65 £65 
(50/90 °/,) +. per gal. 5/6 5/6 ee n Germ: rman Silver Wire +» perlb, 1/6 1/6 oe 
Copper, Sulphate .. perton | £18 10s. £18 10s. h Gutta-percha, per Ib. 5/6 5/6 
. r ton ws 
ton | £2710s. | £27 10s. ,, Pig (Cleveland warrants) perton| 48/11 47/74 | 1/4 ine. 
Methylated Spirit gal. 2/9 2/9 » Forgings, per ton | From £11 | From £11 ee 
r 
a Potash, Bichromate, in casks per Ib. _ aa - g Lead, _— Ingot os per ton £18 10 £18 15 5s. dec. 
Caustic (76/60 per ton 24 ee perton; £1476 £14 15 7/6 dec. 
sulphate Mica (uncut sabe long) . 5/6 
a Sulphate of Magnesia oa per ton £4 10 > g Mercury .. Ha ; per bottle £7 bs, inc. 
a Sulphur, Sublimed Flowers .. per ton £610 £61 en o Platinum .. +. peroz, £216 £2 16 ee 
a r ton os escription .. ve ° r ton m ar 
a Soda, Caustic 70 ton £8 15 £815 Steel, Magnet, in bars .. £58 
@ , Crystals a per ton £8 £8 - g Tin, block .. ‘ per ton | £86 to £87 £86 inc. 
Bichromate, casks per lb, 8d. 8d. » foil per 1/4 1/4 ee 
n y Wire Nos. 1 to 16 per 1/4 1/4 
Jj Yarns, Cotton, Single 10ib. bundles pr th le 
joy» Filax,6or8 lea... per Ib. 
ji» Hemp, 8 ply 10 Ibs. Ib. 
Russian, 10 lbs. _——per Ib. 
K Jute, 180 Ibs. rove per ton £12 £12 
j Manila, 24 thread +. per ton £30 £80 
k Zine, Sheet (Vielle Montagne bnd.) p.t.| £29 10s. £28 20s. inc. 
Quotations supplied by Messrs. G. Boor & Co. 4 santrnanies supplied by Messrs. Bolling & Lowe. 
i Henry C. Yeo & Co. 
m 
n 
9 


noon 
s 


The British Aluminium Co., Ltd 
Messrs. Thos, Bolton & Sons. 


The India- -P.,and Teleg, Works Co Ltd 
Messrs, James & 8 akspeare. 


Jac! 


” 
» ” 
” ” 
” 
” ” 


Morris Ashby, 
San & Co. 


ders, Wake 


W. T. Glover & ao Lid. 


P. Ormiston & Son 


Johnson, Matthey Co., Ltd. 
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THE INSTITUTION OF CIVIL ‘ENGINEERS. 


ABSTBACT OF PRESIDENTIAL ADDRESS OF WiILLIAM HENRY 
Preece, C.B., F.R.S.* 


(Continued from page 680.) 


Tue regulation of the traffic on a railway, and the general business 
of the line, could not possibly be conducted without the telegrapb. 
The safety of the passenger and the freedom from collision are due 
to the introduction of the block system, which is worked entirely by 
electric signals, and which has been made compulsory by Parliament 
on all British railways. It was my gocd fortune to have taken a very 
active part in the introduction of the block system, especially in the 
assimilation of the working of the indoor (electric) and the outdoor 
(mechanical) systems of signalling and in their interlocking. More 
recently the control of the traffic and the secure working of single 
lines by the Tablet and electrical train staff has been carried to a very 
high state of perfection. Distant signals can now be fixed anywhere 
out of sight of the signalman who works them, for the position of the 
semaphore by day, or the character of the light by night, are repeated 
back by electricity upon miniature signals, fixed in the signal box. 
The state of the signals can even be indicated on the engine to the 
driver in foggy weather or by night, and the state of distant points 
shown to the signalman in all seasons. 

The employment of electricity in the working of railways has not 
only been highly beneficent in the security of human life, but it has 
vastly increased the capacity of a road to carry trains. The under- 
ground traffic of the metropolis is conducted with marvellous regu- 
larity and security, though the trains are burrowing about in darkness 
and following each other with such short intervals of time, that 
the limit of the line for the number of trains bas been reached. 
Electric traction is going to extend this limit by increasing the 
acceleration at starting and improving the speed of running. It will 
also reduce the cost of working per train mile, so that the advent of 
electricity as a moving 2zency is certain to prove highly economical. 
What it will do as a remover of bad smells and foul air and for per- 
sonal comfort cannot be estimated. Time alone will enable us to 
— the intrinsic value of public satisfaction acquired by the 
change. 

The extent to which electrical appliances are used is shown by the 
following Table, which gives the number and description of the 
various classes or electrical apparatus in use on railways in the United 
Kingdom in the year 1898 :— 


Description. Total. 
» recorders 105 
Duplex apparatus (complete) ... 26 
Bell instruments (for message work, complete, 425 
with Keys, relay and galvanometers, &c ). ” 
Phonopores (complete) ... 110 
Trainstaff instruments ... 673 
»  barindicaiors ... 224 
Single-stroke and relay bells... 18,447 
Galvanometers... wes 890 
Large trembler bells (platform, &.) ... --- 2.088 
Night and day switches ... 4,627 
Fire-alarm commutator: ... : 96 
Train describers ... «> 5392 
Signal repeater discs ...... 924 
Water-tank apparatus ... 13 
Telephone switchboards ... 17 
Signal lever lock... _... 230 
Extra contact markers and switches ... oa 539 
Magneto-electric bells... 4 


Domestic APPLIANCES. 


_The introduction of electricity into our houses has added mate- 
rially to the comfort and luxury of hcme. The domestic telephone 
is coming in as an adjunct to the bell. Its use saves two journeys. 
The bell attracts attention, the telephone tran:mits the order. Fire 
and burglar alarms are fixed to our doors and windows; clocks are 
propelled, regulated and controlled. Even lifts are hoisted for the 
infirm and agcd. Ventilation, and in warmer countrier, coolness are 
assisted by fans. Heating appliances are becoming very general 


Delivered Tuesday, Nuvember Ist, 1898. 


where powerful currents are available. Radiators assist the coal fire 
by maintaining the temperature of a room uniform throughout its 
length and breadth. Ovens are heated, water is boiled, flat-irons 
become and are maintained at a useful temperature, breakfast dishes 
and tea-cakes are kept hot. i 


Lieut. 


But it is in supplying us with light, without defiling the air we 
breathe in our dwellings with noxious vapour, that electricity has 
proved to be a true benefactor to the human race. The Legislature 
bas facilitated the acquisition by municipalities of those local 
industries that affect the welfare of the whole community, such as 
road-making, cewerage, the supply of water, tramways, and, above 
all, electric light. No one doubts that new industries of a specu- 
lative character are best pioneered by private enterprise. The 
company promoter bas, however, so abused the power placed in his 
hands by the Limited Liability Act that, not only has the develop- 
ment of electric lighting been retarded in this country, but the 
prospects of private enterprise in furthering other industries has 
been checked. Fortunately the success, the comfort, the intrinsic 
value, the economy and the sanitary properties of electric light have 
commended it to our municipal magnates, and its introduction has 
become the fashion. The following Table shows the position of the 
industry in this country and in the United States at the present 
time :— 

Exrcrric Lienr UnDEBTAKINGS. 


United Kingdom. United States. 

Number of central | 
stations ... aa 72 63 338 | 2,251 
Capital stock £ | 4,599,154 | 3,258,343 | 3,419,019 | 48,207,527 
Namber of arcs... 5,753 1,259 26,087 | 265,064 
Number cf glows ... | 1,395,514 | 1,936,893 693,984 14,278,358 
Kilowatt capacity ... 44,219 24,344 41,193 | 578,051 


In spite cf our financial troubles, of the inertia of municipal bodies, 
of the active competition of vested interests, our progress compares 
not unfavourably with other European countries, but the progress of 
the industry in the United States has been phenomenal. The return 
for the United Kingdom is, however, by no means complete. It 
omits all private installations. We in the Post Office alone have 
50,000 lamps which are not enumerated; and if we consider all our 
great railway companies, banks, warehouses, manufactories, and 
shops which have their own installations, the statistics will be very 
considerably extended. Lamps are being improved and cheapened, 
wiring is being reduced in cost, and the economic distribution of 
energy is being furthered. But the most promising field for economy 
is the combination of all classes of electrical industry in one centre, 
especially that of light and tramway working where fuel is cheap, 
water abundant for condensing, and nuisances of no account. The 
cost of the production of electrical energy depends principally upon 
the continuity of ita output. If it can be generated continuously 
during the 24 hours of the day its cost is only a fraction of 1d. per 
unit. If it is used solely for light a unit may cost 3d. Hence 
local authorities, who are undertakers of electric energy, neglect 
their duty to those who have elected them as the custodians of their 
interests if they fail to secure the tramways in their district, 
either as their own property or as customers for their current. 
For the tramways, by taking energy during the day, reduce the cost 
of working during the night by removing the incubus of running 
continuously imposed on undertakers by Act of Parliament. 
This may enable the ratepayers to be supplied at a price for electric 
light certainly one penny per unit less than if there were no tram- 
ways. The cheaper the supply of energy per unit, the more certain 
and speedy the advent of the electric light as the poor man’s lamp, 
and the more beneficial its introduction into the confined, ill-venti- 
lated and overcrowded homes of the working classes. By improving 
the locomotion to the suburbs, and enabling them to live in pure air, 
and by clearing the air they breathe of the — due to the 


combustion of tallow, oil, —_o the more should the public 
= down and worsbip the go image which Parliam ent and science 
ve set up. 


It is on board ship that electric light has been pre-eminently suc- 
cessful, and where it filled such a crying want, that its introduction 
met with no check. It was almost immediately and universally 
adopted. Search great development of the 
torpedo, were introduced into our Navy as early as 1875 by Mr. 
Henry Wilde. The first ship to be fitted with internal electric 
lighting was the Jnflexible, in 1882. In 1884 the Admiralty ordered 
it to be applied to all H.M. warships. The first application of elec- 
trical power was in the case of H.M.S. Barfleur, where motors were 
used for working guns, and for the supply of ammunition. It has 
subsequently been partially extended to the working of gun turrets, 
ventilating fans, capstans, and boat-hoisting gear; but hydraulics, 
the child of cur venerable Past-President, Lord Armstrong, is the 
form still more generally preferred and used for power in our navy, 
though other nations make a much more extended use of electricity. 
The technical reports received by the United States Navy Depart- 
ment indicate that the electrical appliances on their warships worked 
very successfully during the recent war. Electrical conductors are 
easily stowed away in safe quarters, and easily repaired when severed 
by shot. The electrical energy used in a first-class battleship is 
expended thus:— 
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Internal lighting ... sé cee 60 EELP. everywhere our great cities are rising to the occasion. Indeed, to 
Search lights... neglect to supply tramways where they would be useful, healthful, 
Ventilation oes ai cas kes and valuable, is to a certain extent an abuse of the trust confided to 
Capstang, hoists, &c. the municipality by the Legislature. Rapid and convenient suburban 
Reserve... ate transit is a social factor of great importance to the working classer, 
— who can be readily transported from close quarters to pure air and 

Total ... co healthy dwellings. Hamburg is one of the best trammed cities on the 

— Continent. The trams were constructed by private enterprise under 

Number of glow Jamps : “ .. 1,900 lease from the municipality. The latter supplies the electric energy. 
- » Search lamps ‘i es sie 6 The tramway company is bound to take the current at a fair end reason- 
able price, but they have also to pay a tax on the gross receipts, which is 


» Ventilating fans ... 
» motors... 2 to 8 


The following table illustrates the progrcsa of electrical work done 
by that branch of the service which is t0 rminertly presided uver by 
our vice-president, Sir W. H. White :— 


| Ships fitted 
| with electricity. 


Total number Electric 
fitted. machinery. 


Year, 


Search Internal No.ofsets Total 


| Search 
| lights. | lighting. fitted. E.H.P. 


lights. lighting. 


| No.of | 


| 

| 

| lamps. | 
1876 . | Nil. Nil Nil | Ni Nil Nil 
1876 to 1880 19 Nil 38 Nil 19 33 
1880 ,, 1884 30 1 50 | .. | $0 120 
1884 ., 188 | 150 30 220 8000 180 3,700 
1888 ,, 1894 265 126 75. 50000 450 15,00 


1894 ,, 1898  5(0 240 | 1,100 


The introduction of electricity into cur I'gbthcuses Las not becn 
such an unqualified success as into our ships. No new elcctric light 
has been installed on the coast of Great Britain since St. Catherine’s 
(Iele of Wight) was fitted up in 1888. Other electric Jamps are to 
be found at the South Forland, at the Lizard, and at Soutar Point, 
only four lighthoures in all upon our coasts. 

This is chiefly due to the great prime cost of its installstion and 
to the annual expense of its maintenance. But the tailor bimeelf is 
not epamoured of it. It dces not assist bimin judging distances. It 
is too brilliant in clear weather, while in bad weather it penetrates a 
fcg no further than an ordivary oil lamp. Moreover, great modern 
improvements have rapidly followed each other in other apparatus, 
lenses and lamps A third order light of to-day can be made superior 
to a first order light of ten years ago. Oils have improved and gas 
has been introduced. Lord Kelvin proposed that lighthouses should 
signal their individuality to passing ships by flashing their number 
in a Morse alphabet. But the Morse alphabet, in 1875, was as 
unknown as Egyptian hieroglyphics to our nautical authorities. The 
same end was attained with less mental exertion by occulting and 
group-flashing systems. : 

A new and very promising plan has recently been introduced in 
France, called the “ Feux-éclairs,” or “lightning flash” system. 
It has been installed in many places, but especially at the two 
Capes dominating the Bay of Biscay. Nothing more brilliant or 
more effective is to be seen anywhere than the lights that rapidly 
sweep across the horizon, like well-directed flashes of summer 
lightning, with a motion that conveys the idea of a wave of some 
illuminated spirit-arm warning the navigator away from the rocky 
dangers of Ushant. 

Our Trinity House has not yet introduced this plan. Any wlan; 
of our well-considered and deeply-important coast-lighting syétem is 
not to be hastily effected. We are very proud of our well-guarded 
shores. Every headland and landfall, every isolated rock, all dan- 
gerous shoals and banks and narrow channels in lines of trade are so 
illuminated that navigation by night is as safe and easy as by day. 
Lighthouses ard lightships stud our channels. Most cf them are 
placed in direct communication with our Post Office telegraph 
system, eo that the speediest help can be secured in moments of 
difficulty and danger. 

We, however, want improvement in fogs and storms. Here elec- 
tricity steps in. I wrote, in 1893, of wireless telegraphy :—“ These 
waves are transmitted by the ether; they are independent.of day or 
night, of fog or snow or rain, and, therefore, if by any means a light- 
house can flash its indicating signals by electro-magnetic disturbances 
through space, ships could find out their position in spite of darkness 
and of weather. Fog would lose one of its terrors, and electricity 
become a great life-saving agency.” We are nearing that goal. 


TRACTION. 


Electrically-worked railways originated in Europe. The first ex- 
perimental line was constructed by Dr. Werner Siemens in Berlin, 
in 1879. When I visited America in 1884, there was cnly one experi- 
mental line at work in Cleveland, Ohio. Now there are more miles 
of line so worked in Cleveland alone than in the whole of the 
United Kingdom. The reason for this is not difficult to comprehend. 
The climatic influences of the States, the habits of the people, the 
cost of horsefleeh, the necessity for more rapid transit, soon proved 
the vast superiority of electric over every other form of traction. 
Horses and cables will soon disappear. In England the Tramways 
Act of 1870 bas been restrictive. It deferred the real solution of the 
question for 21 years. Its avowed tendency tas been to throw the 
industry into the hands of the municipalities. Private enterprise bas 
therefore not been encouraged, and municipalities have not taken it 
up. Local authorities have now been educated. The successful pro- 
gress in the States and on the Continent has proved contagious, and 


set aside by the local authority as a sinking fund, so that on the 
expiry of the agreement the town will have the capital to purchare 
the tramways. Corporations in this country who have secured a pro- 
— order for installation of light 
egal powers to supply electric energy for all purposes. is ore 
their Fieht, and aay become a very valuable property. The dupli- 
cation and multiplication of central electrical stations is likely 
to become a eerious evil. It is absurd to see two buildings erected 
where only one is needed, and two causes of nuisance perpetuated 
where none need exist. I have ‘already pointed out the economy of 
combining electric lighting and tramway working. The relative merits 
of overhead and underground conductors, end the use of storage 
batteries, are practically the only important engineering questions 
under discussion. The underground conduit system has been mate- 
rially helped by the practical object lesson to be seen in New York, 
where the tramways are being very successfully worked on tbis plan. 
The trolley system is much more economical. Its erection does not 
interfere with the traffic of the streets. The principal objection to it is 
its anti-zsthetic appearance, but it is wonderful how ideas of utility 
and the influence of custom make us submit to disfigurement. What 
is more inartistic than a Jamp-post, or more hideous than the barn- 
like appearance of many a railway terminus ? 

The corrosion of water and gas pipes, the disturbances of tele- 
graphs and magnetic observations, are serious questions arising from 
the introduction of powerful currents into the earth, but fortunately 
the remedies are simple, easily attainable, and very effective. 

I have alluded to the proposed working of our underground rail- 
ways. The success of the Merrey Dcck line, and of the South London 
and Waterloo lines, have placed the question beyond controversy. 
The problem to be solved is, how is the conversion from steam to 
electricity to be effected without interfering in any way with the 
existing traffic or with the existing permanent way? This is not to 
be solved on paper. It must be determined by actual trial, and this 
is about to be done on the short line connecting Earl’s Court and 
High Street, Kensington. Electric traction as an economical 
measure in all cases of dense traffic is so certain, that every great 
railway company must consider, sooner or later, the working of 
their suburban traffic by electricity. This experiment on the 
Metropolitan Underground Railways, therefore, should interest 
them all. It isa question deeply affecting the interests and com- 
fort of the public and the condition of the congested traffic of our 
streets, 

The storage battery fulfils a very important function in the econo- 
mical working of an electric railway. It equalises the pressure on 
the circuit. It meets the fluctuations of the load. It takes in cur- 
rent when the load is light; it lets out current when the load is 
heavy. It thus secures the continuous working of the engines at 
their fall constant and most economical conditions, and it enables 
the engines to be shut down altogether when the load is very light as 
it is at night, in the early morning, and on Sundays. 

In Buffalo the battery is charged by energy from Niagara, 21 miles 
away, and the local engines are shut down for 12 hours every day 
and for 10 hours on Sunday. 

Electric traction is invading even our streets. The number of 
unstable and weak-kneed cab horses seem destined to be reduced by 
their electric competitor; while the pride of London—the fleet 
hansom—will be freed from an obstructive and not always sweet- 
smelling avant courier. When the real storage battery is produced 
the automobile problem will be solved. At present steam and oil 
are active competitors. 

(To be continued.) 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


Msg. RaworrTn’s PRESIDENTIAL ADDRESS. 


Mr Rawortu said that the position he bad taken up was one of 
considerable difficulty; he had entered upon a tack which in its 
initiation seemed extremely easy, but which in its fulfilment he had 
found difficult. The subject which he intended to bring before 
them that evening had a very wide scope; it was intended to 
cover the whole range of electrical practice and experience, and that 
fact alone would show them that he must necessarily to a very large 
extent fail, because no man had an experience of that width. He 
had therefore endeavoured, so far as he could, to make, as it were, 
a skeleton upon which they would, he hoped, hang the fruits of 
their experience, and make that insugural address worthy of his 
intention. The Northern Society, measured by its numbers, 
was small and insigaificant, but measured by its activity, 
by the energy and enterprise of its members, it wae, he believed, 
the first electrical society in the Kingdom, and it was because 
the members had been so very full of work during the present 
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year that the Council had found it extremely difficult to get 
the members to pre and to promise papers for this session; 
in fact, so great was the difficulty, that although they were able 
by the assistance of members of Council to fill up succeeding 
dates, it was found quite impossible to out the inten- 
tion of the Council that the first paper of the Society should 
be read in October. It was simply because they made u 

their minds that they would carry out the intentions of the Couneil 
that they held that meeting at all; it was not because he had a 
malevolent desire to inflict upon them a second address. Knowing full 
well that all their instincts were scientific, and that the only way to 
excite their interest was to bring before them some new scientific 
development, or the prospect of such development, he found that 
evening that he had got a subject which was not in any sense ecientific, 
but he thought they would not find it altogether uninteresting, nor 
the time vainly spent, if they were to devote half en hour to the con- 
sideration of their prospects in life. On January 10th, 1898, 
he addressed them on the prophetic aspect of the same question. 
He then told them that he had in his mind’s eye an enormous develop- 
ment of electrical engineering in the year 1898. It appeared to him 
at that time that every one of the fields of their energy and enter- 
prise was at a point when it was likely to move forward. We 
had arrived at that point at which at any moment any 
one of those fields might absorb the whole of their manu- 


facturing power, and he endeavoured to show that although 
Continental countries were making great strides in the water 


power production of electrical energy for transmission, there 
was no need to be anxious, because with cheap coal so close, they at 
home were in a position to manufacture electrical energy almost, if 
not quite, so cheaply as they were able to do in Continental countries 
by water, except, perhaps, in those places where the water power 
could be developed at an abnormally low ccst. The Engineer said 
that as far as they could see, electricians were always promising todo 
something wonderful, but never did, that electricity was a very 
expensive luxury, and that the time was fur distant when we should 
be able to produce electricity at anything like the figures that we 
quoted. He thought that they would approve of his conduct in not 
replying to that criticism, for they all knew that the opinion of the 
Engineer on electrical subjects was usually, if not always,wrong. In 
process of time, however, Mr. Hammond wrote his paper on the cost of 
generation and distribution of electrical energy. He showed clearly to 
the Engineer that the cost of electrical energy had been going down 
during the past few years in a mcst marvellous manner, and it had 
actually descended to one-third of what it was, and that the Zngincer 
— figures against him knew nothing whatever of the 
subjec’ 

In proceeding with his subject, he first of all proposed to run 
lightly over the departments on which the p ine Kamo had been 
more or less strongly marked. In the second place, he proposed 
to glance at the principal influences which affected the rate of 
progrese. That he thought was the most important matter that they 
had to consider. 

The first thing that naturally arcse in the mind was the 
department of electric lighting. 
them with many figures, but he had to give them a few, 
because they were so interesting that he did not think they would 
like to go away without knowing them. In the year 1896 the sub- 
scribed capital for companies was £5,800,000, and for municipalities 
just under £2,000,000. In 1897 the companies went to £6,600,000, and 
municipalities £3,500,000. In 1898, companies jumped up by nearly 
£2,000,000, and municipalities by a rather larger amount, i.¢., to 
£5,735,000, so that at the present moment the total amount of 
capital involved in electrical lighting was £14,142,000. A most 
important point was, that in the years 1882-3, which were known as 
the years of the electrical “‘ boom,” the total amount of capital sub- 
scribed was £14,743,000. If they had only taken care of 
the money which the public subscribed in those two years, 


we should never have had to ask for a single penny more in the. 


whole of the 15 years which had since elapsed. Coming to the 
present year, they found that the activity in electric lighting was 
very pronounced. There were in 1896, 38 applications for provisional 
orders; in 1897, 55; in 1898, 84; the total orders in force being 343, 
100 held by companies, and 243 by municipalities. There were 
works in operation owned by 57 companies and 75 local authorities, 
and 66 works were in course of preparation. He wished to draw 
attention to the important fact that 145 provisional orders had been 
granted, concerning which nothing whatever had been done. There 
was no doubt that in most of those cases the ground was ready for the 
Ploughshare. There was'a point of interest which he had noticed in 
analysing the figures; be found that out of every £100 applied for the 
purposes of electric lighting, £37 went to the manufacturer of plant, and 
£34 per cent. to the manufacturer of mains. Manufacturers of plant 
made all the noise, and held all the meetings, and as far as he could 
tee the manufacturers of cable made the profit. In 1897 the 
total number of units sold was 60,125,000, and a curious point about 
that was that the whole of that current could have been preduced by 
no more than 20 1,000-kilowatt sets working during factory hours, But 
the actual amount of plant employed was not less than 72,000 kilowatts. 
The human mind always found a difficulty in dealing with small or large 
figures. The moment they got into millions, it seemed as though the 
mind could not quite grasp what was talked about. They might 
think that because we had 14 millions in the electrical industry 
that we had pretty well absorbed all the capacity of the English 
shareholder. But compare electricity with gas; the total capital 
employed in gas was 76 millions, and they spent as much every year 
Upon making their gas as the total subscribed capital of the electrical 
industry, 7.¢., 144 millions. 

The next point to consider was that of electric propulsion. As he 
had told them last Christmae, they bad in all about 133 miles cf 
tramway working. Owing to Parliamentary preliminaries to be gone 


He was not going to trouble. 


through, s to be got out, and capital to be subscribed, 
there had very slow progress. They had only added a matter of 
about 40 miles to the total of last Christmas. There were under 
construction at the present moment 39 miles by municipalities 
and 45 miles by companies. 

In the sersion of 1898, five electric railway bills were pasecd, 17 
tramway bills for Iccal authorities and 10 for companies, and 11 pro- 
visional orders, in addition to which light railwsy bills had been 
granted for 140 miles of line. That, he thought, looked fairly healthy, 
but the most remarkable fact was that the impression made upon 
their minds by this business was not anything like so startling as that 
which they could receive on looking down those four pages of Lightning, 
containing the results of electric supply undertakings, but when they 
came to actual figures, they found that the amount of subscribed capital 
was £14,400,000, being about £270,000 more than the subscribed 
capital for electric lighting. How did that come about? Where 
was the money going tco,and where had it gone? He thought it was 
very difficult to answer the question; it was partly owing to the in- 
itiatory expenditure on echemes, ard partly owing to the large and 
expensive undertakings which were being carried out in London to 
connect the suburbs with the City by means of underground tunnels. 
Every mile absorbed nearly halfa million pounds, so that the amount 
of capital subscribed for that alone had gone very far to produce the 
figure of £14,400,000. The unfortunate part about it was that the 
money did not go into their pockets, or at least only a very small 
percentage of the money subscribed for underground railways ever 
reached the pockets of electrical engineers. It went to the engineers 
of Westminster, or to the contractors for underground work. There 
were oue or two other developments in propulsion which he had to 
speak about, but which were not quite so hopeful from their point 
of view as those which he had already mentioned. The first was 
the propulsion of boats, and as far as he knew the only active 
compapy was the Immisch Company, on the Thames, and which 
owned a large number of launches, having a capital of £10,500, 
and which paid a emall dividend; he himself was cne of the 
directors. He was looking forward to that class of propulsion develop- 
ing somewhat in the future. Electric launches were tried on Lake 
Windermere, and they were probably aware of the fact that the 
undertaking was a comparative failure. He wanted to disabuse 
their minds that that failure was due to the shortcomings of the 
electrical portion. It was entirely due to the human element. 
The undertaking had been badly planned, so that the tcats had 
to. go several miles to be charged, and several milee back again 
to their work. The consequence was that the actual available net 
charge was below the paying limit. The next point which he 
would bring before their nctice was the electric cab. He wished 
he could tell them that the electric cabs were going to be a great 
success. Their number had been very greatly increased, and he 
understood they worked very well, and co far as passengers them- 
selves were concerned he believed they gave every satisfaction. 
How the accumulators were working he could not tell. 

The next head was the electrical distribution of power. The 
present year had been a very important year to them from the point 
of view that a Lords’ and Commons’ Committee had been appointed 
to sit upon the general question of electrical distribution of power. 
First of all they passed two Bills; the “Chelsea” to enable the 
company to purchase compulsorily a site within their own area; 
that was an enormous step in advance of anything that had 
been previously done. The next one was the Metropolitan Company’s 
Bill to enable them to lay mains outside their area, and te bring 
current in. There was a still further anda more drastic ¢kitgc. It 
enabled a company supplying a given area to put ite cc...—<ing 
station right outside that area, and to get wayleaves across the 
territory of adjoining authorities for its mains to enter its own 
area. Then the Joint Committee passed its opinion as follows 
upon the general principle of the distribution of power. First, 
that powers should be granted for the supply of electrical energy 
over an area including districts of numerous local authorities on 
conditions differing from those imposed by the existing Acts. 
“ Differing” meant better. Secondly, they expreseed the view that 
the provisions of the Electric Lighting Acts for the purchase by local 
authorities were inapplicable in the case of an undertaking supplying 
energy in bulk at a high voltage. Those expressions would prove 
most valuable in the coming seesicn of Parliament. The Bills now 
before the House were that of tte General Power Distributing Com- 

y, which they knew was going to take a large area in the neigh- 

thood between Nottingham to Sheffield, an area of about 2,000 
square miles; and the Bill of the Midland Electric Company for Power 
Distribution, whose area was in the Black Country, and who hada 
capital of £200,000 on paper. Thcse two were magnificent schemes. 
Whether they were well thought out and going to pay he was not 
prepared to say, but they owed a debt of gratitude to them because 
they equeezed out of the Lords’ Committee those two very important 
concessions. They had, moreover, in their midst as it were, a scheme. 
which he thovght would commend iteelf not only tothem, but to all 
electricians and engineers throughout the country, as being perhaps 
the mcst prictical development of this idea that bas yet come out. 
He referred to the Trafford Park Estate scheme. That was an 
undertaking that had been favoured by Messrs. W. T. Glover 
and Co., who were promoting it, and so far finding the money for it. 
The object was to supply power in bulk for driving all the factories, 
lighting the factories, and for supplying producer gas to the houses 
on the Trafford Park estate. That was a perfectly feasible scheme, 
on which every engineer could form an opinion from the com- 
mencement, and it would be the nucleus of a much larger de- 
velopment. The engineers had told him that they originally looked 
upcn his figures of the price at which electrical energy could be 
prcduced aud sold with considerable doubt. They worked out those 
figures upon their own lines, and found that the results of 
his calculations and theirs czme out sufficiently close for all 
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practical purposes. There was at the same time that scheme 
called the Highland Power Scheme of Scotland, of which, how- 
ever, he could give them no further information. As to the 
general distribution cf power in factories, that was making very 
satisfactory progress. He had a note respecting the electrical 
chemical industry ; that was one of those things which he did not 
understand, but he believed it was making very good progress. It 
must be patent to everyone of them that the Castner-Kellner process 
of making alkali by electrical energy had proved so far a success. 
He hoped that the success would be permanent, so that there 
would be a prospect of such business opening up to them. One 
other point came to his notice, and that was the new process of 
reducing ore by powdering aluminium, making it up with ore, and 
igniting the mass electrically, when chemical energy would be im- 
mediately let loose and propagated through the whole mass, the heat 
generated being nearly equivalent to that of the electric arc. The 
immediate effect was the reduction of the metal operated upon. It 
that invention proved a commercial success, it would open an enormous 
field for the use of aluminium, and consequently for the use of elec- 
tric current. 

He ought now to consider what were the causes which were work- 
ing towards the extension of the use of electric current. They 
knew perfectly well whenever an electric lighting station was 
put down, and worked well or badly, its consumers increased, 
the revenue increased, and the profit increased, and the most 
natural thing which he could do was to give them a few figures 
to show what that development amounted to. He had taken as 
illustrations four stations which had suffered very little from altera- 
tions in price, viz., City of London, Newcastle, Kensington, and 
Chelsea, and he found that with those, with the exception of the 
year, 1894-5, when the increase in the City of London was 48 per 
cent., the increase from year to year had been about %5 percent. The 
year 1895-6 was a phenomenal year. The City of London increased 
43 per cent. and Chelsea 41 per cent., but both of these iplaces were 
subject to peculiar circumstances. However, they might take 
it, he thought, that the natural increase was somewhere about 25 
per cent. The next point was one of much more importance to 
them. That was the question of how far the cost of plant and the 
cost of working affected their business. A few years ago (about 
five or six), the cost of a 100-kilowatt plant rope driven was £1,600 
to the public. Now the price fora direct driven plant was from 
£1,300 to £1,400, but in the meantime either our faith or ideas 
had grown so much, that no longer did we talk about 100-kilowatt 
sets. Last year all the inquiries were for 300-kilowatts;- this 
— they were for 600-kilowatts, and he understood Manchester 

ad gone to 2,500 H.P. A 600-kilowatt plant was worth about 
£6,000, and six plants of 100-kilowatts each would cost £9,600, 
so that there was a saving of £3,600. If they had put on 
to the top of that the saving in switchboards, land, founda- 
tions and buildings, the cost of plant should not be more than 
about 60 per cent. of what it was five or six years ago. He 
thought to a very large extent their efforts had been stimulated to 
take those big leaps by the clear understanding that those enormous 
wastes which were supposed to accrue from running engines 
at half-load, could be obviated by a good vacuum and automatic 
expansion. With reference to the working of stations, they 
knew more about that than he did. It was worth while putting 
upon record the fact that whereas four or five years ago they 
did not think it at all an extravagant thing to spend 5d. a unit, 
now there were 14 stations whose total costs, not meaning the absolute 
cost of the unit, were under 2d. That was very interesting, and a 
very important fact for them. In Edinburgh the cost was just 
under 1jd., and in Manchester it was about 14d. As the cost 
came down the demand increased. The moment they could sell 
to the ordinary consumer at a price which was obviously to him less 
than the price of gas, they would sweep in the whole number of 
possible consumers. 

The next point was Parliamentary procedura, which at present 
was both tedious and costly. There was not a great prospect 
of their getting much amelioration in that line, but they might 
get some, and the recommendations of the Lords’ and Commons’ 


Committee, and the provisions of the Light Railways Acts were. 


distinctly favourable to the progress of the electrical industry. 
They would notice he had put down on ‘his list of principal 
influences which affect progress an item marked D under the 
heading of the “Avarice of Municipalities;” he had limited it to 


this narrow word “avarice” because he did not want to go into ‘ 


the discussion of the question as to whether, from political reasons, 
it was an advantageous thing for municipalities to take over and 
manage their business. Neither did he wish to suggest that Town 
Councils were more avaricious than other people. He took it that the 
were all about the same. They all wanted to get what they wal, 
but there was a great difference in the way in which avarice was 
exercised. For instance, in some men it produced industry, prudence, 
and thrift, whilst in others it produced nothing better than envy and 
covetousness. 

He believed that the. municipalisation of commercial enterprises 
would be settled by proof or disproof of its economic advantages. 
He considered that municipal electric lighting was too young to 
provide a good basis of comparison; the results were contradictory 
and at present too much under the influence of the personalty of 
the engineer to permit of accurate conclusions b2ing drawn from 
them, but municipal gas lighting was quite old enough for the 

urpose, and the results would be compared by reference to two 
volumes, which were the Board of Trade returns of the gas 
undertakings in the United Kingdom, one representing companies 
and the other municipalities. There are 208 municipalities and 433 
companies owning gasworks. 

First consider Manchester, a City which manages its works 

nearly as well as they can be managed by a Corporation. The price 


is 2s. 3d. per thousand and the profit is £33,153 interest and £40,000 
in aid of the rates, total £73,153. On the other hand, the South 
Metropolitan Gas Company charges its consumers the same price and 
makes four times the profit or double the output, that is, twice the 
profit pro rata, notwithstanding that it bas to pay heavy carriage on 
coal. Again compare Manchester with the Sheffield United Gzs 
Light Company, the two cities being nearly on a par as to 
cost of coai. The price of gas at Sheffield is from 1s. 8d. 
to 2s.; the consumption is about one-half that of Manchester, and 
the profit is £78,829, that is more than double pro rata. If 
the Sheffield Corporation were to authorise the rey to 
charge the Manchester price of 23. 3d., they could afford to pay 
over £42,000 in aid of the rates at the expense of the consumer; or, 
if their output were as large as that of Manchester, they could pay 
over £80,000 a year in aid of the rates and still pay to their share- 
holders £140,000 per annum, as against the £33,153 paid for interest 
in Manchester. But, assuming for the moment that the results in 
Manchester were as perfect as in Sheffield, the amount handed over 
in aid of rates would be not £40,000 but £80,000 + (£140,000 — £33,153) 
= £186,847. Permit me to ask, where dces the Manchester rate- 
payer come in? Has he got the “substance” of cheap gas, or the 
“shadow” of 10 per cent., or has he got neither? The same 
argument applies to the City of Birmingham, except that with 
equally cheap coal their price is from 2s. 3d. to 2s. 7d., with 5 per 
cent. discount, and yet they desire to manage their electric lighting. 

Now take two towns as dissin.ilarly placed as possible—Wigan and 
Plymonth. Wigan is built on gas coal—Plymouth is hundreds of 
miles from it. Wigan Corporation charges 33. 1d. Plymouth 
charges 1s. 9d., but in this instance Wigan pays in aid of rates 
£9,697, but the difference between their price and that of Plymouth 
on their output amounts to £6,600, so it is clear that considering the 
relative prices of coal they are taking the whole of their apparent 
profit out of the pockets of their gas consumers, that is to say, of 
their ratepayers. Again, compare two gas undertakings placed side 
by side and subject as nearly as possible to identical conditions— 
Stoke-on-Trent Corporation and the British Gas Light Company 
(Potteries). The Corporation price varies from 3s. 6d. to 23. 9d., but 
the company’s price is only 2s. 3d. 

Electric traction and electric distribution of power was being 
pushed on by private enterprise, and he hoped that this active 
private energy would not be entirely killed by municipal 
obstruction. There was one point which was always before them, 
and that was foreign competition. He was not afraid of it; in 
fact, it appeared to him, that at the present moment, it was a 
good thing that it was possible to get plant from America, because, 
had it not been for that fact, electrical enterprise in the year 
1898 would have been suffering from great strangulation. The 
Central London Railway Company had ordered, he believed, seven 
sets of 1,400-H.P., the Metropolitan, three of 2,500, and the County 
of London, two sets of 1,000, all manufactured in the States and 
sent over here, but he knew, with regard to some of them, that if 
they could have been made in this country in the -time, the order 
would: not have been sent to the States. It came down to this 
fact, that the Americans were not competing with us at our 
prices, they were only supplying those orders which could not 
be done in this country. The last item in the synopsis, as it was 
getting very late, he would skip altogether; they knew perfectly 
well what it meant. 


FRENCH NAVAL ELECTRICIANS. 


CracuLak from the Minister of the Admiralty, dated October 1st, 
1898, relating to the tests to be put before the working electricians 
to be appointed to the vessels of the fleet :— 

The Minister of the Admiralty, to the Vice-Admirals, the Com- 
mander-in-Chief, and the Maritime Prefects. 

Gentlemen,—In accordance with my circular of September 13th 
last, relating to the recruiting of electricians to be admitted into the 
vessels of the fleet as voluntary servants for three years, I have the 
honour to inform you that I have drawn up the following conditions 
for the practical and theoretical examinations that they will be re- 
quired to pass :— 

1. The Composition of the Committee.—(a) In the Ports, The captain 
of a frigate; a lieutenant (torpedo-boat); a chief mechanic of the 
1st class (torpedo-boat if possible). 

(b) In Paris. The chief of the bureau of the central torpedo and 
electrical service; a lieutenant attached to this service; a naval 
engineer attached to this service. 

2. Examinations —The examinations will take place during the 
first ten days of each month atadate that shall be fixed by the 
Maritime Prefect. 

(a) Practical Examinations. — The manual tests to which the 
electrical candidates will be subjected will include three operations 


selected respectively from each of the three groups A, B, O given 


below. 

A. (1) To make a junction with conductors of several wires. (2) To 
splice one conductor on to another. (3) To makea brush. (4) To 
cut a brush. (5) To restore a brush, the wires of which are bent 


B. (1) Tomakea commutator. (2) To make an interrupter. (3) To 
make a circuit breaker. (4) To make a janction terminal. (5) Given 
an incandescence lamp, to make a suitable socket for it. 

©. (1) To disconnect and connect a Leclanché battery element. 
(2) To disconnect and connect an electric bell. (8) To introduce 
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into a given circuit a bell or a galvanometer. (4) Given a battery, a 
ball, and an interrupter, to instal them in circuit. 

(b) Theoretical Examinations.—The candidates will be examined in 
the following subjects :— 

D. The composition and nomenclature of a complete circuit ; 
battery element for bells and test batteries; dynamo (boat type); 
distribution board; amperemeter; voltmeter; commutators; inter- 
rupters; circuit breakers; incandescence lamps; fixing sockets; 
arc lamps ; search lights ; accumulator elements ; of accumu- 


E. Batteries: To charge and connect up a battery ; to introduce a 

Dynamos: Preparations for starting; insulation fs tenin 
the brushes; surveillance during working ; indications of the 
instruments ; ne signs of bad working, heating, —_ 
abnormal indications of the board; precautions to be taken during 
manipulations; maintenance of apparatus when at rest; inspection 

Accum’ : i i 
charging conditions of normal ‘working ; general care and 
precautions. 

A ticket will be given for each of the professional tests included 
in the groups A, B, O, and for each section D, E, of the theoretical 
examination. 

These tickets will be supplemented by the following additional 
ones:— 

One for each of the manual tests; two for each ticket of the 
theoretical examination forming a total of seven. 

Certificates of eligibility will be issued according to the conditions 
laid down in Articles 44 and 47 of the decree of June 5th, 1897, 
relating to the present service; but no candidate can be admitted 
-— he obtains a minimum of 98 marks corresponding to a mean 

The candidates showing proofs of the required aptitude will be 
admitted into the vessels of the fleet as fs electricians of the 
1st, 2nd, or 3rd class acccrding to the certificate of eligibility granted 

ong. 

I beg ou will give the necessary orders of detail for the 
execution of this dispatch.—E. Looxroy. (L’Industrie Electrique.) 


POWER GAS FOR TRAMWAYS. 


Srzapixy, if somewhat slowly, the idea of gas power advances and 

“takes deeper hold; Le Genie Civil contains an account of the electric 
tramways at Lausanne, which are notable as being dependent for 
their motive power upon a gas plant. ‘ 

Coal is so dear a fuel in Switzerland, that the country’s large 
store of water-powers has been much drawn upon for power purposes, 
and the use of electricity has become quite common. In England we 
have no water-power, and such cheap gas that much of the impetus 
present in other countries is absent. At Lausanne, presumably water- 
power was not available, at least for the particular purposes of the 
tramways, and the choice lay between steam and gas, and was solved 
in favour of producer gas, though several steam engine builders 

offered to tee a steam expenditure of not over 22 lbs. per 
effective H.P.-hour, or 2°48 lbs. of coal with an evaporation factor 
of 8. Gas power plant builders, however, offered power for 1:137 lbs. 
of coal per H.P.-hour, and the plant has worked two years. 
It includes three Crossley engines of 130-H.P. each, and three re- 
volving bottom Taylor generators worked by superheated steam 
blast and air, the result beinga mixture of part water gas and 
is cooled, scrubbed, and purified, and passes to the engines vid a 
holder. The clinker is removed by revolving the generator bottom 
once a day. The engines have each two opposed cylinders on one 
crank, and this gives steadiness with a 6-ton fly-wheel. The jacket 
water is circulated and sprayed and used over and over again. It 
generators are of the , feeding a 300-element battery 
of 700 am hours capacity. serves to equalise the load. The 
maximum gra ‘3 per cent., and is ion k 
The cars seat 32 gers and have each two Thury motors of 
20 H.P. The overhead system is employed, and cars have an inde- 
pendent electric brake as well as a hand brake. 
ing the first half of 1898 the fuel consumption was 850,000 lbs., 
the ous 413,849, or equal to 2°05 lbs. of fuel per kilowatt. The 
fuel includes all fuel burned, even that for finding distilled water for 
accumulators. With steam engines the fuel expenditure per kw. 
would be 3°78 lbs., so that by the use of gas there has been effected 
an economy of £800 annually. This installation is but another proof 
of the economy to be derived from the use of ucer gas. 
Undoubtedly the gas engine has been helped by fact t 
inati gas has been so ubiquitous, but at the same 
time, it has also been retarded by the great comparative unit cost of 
such gas, and the ideal gas has not been understood. Producer gas 
need not necessarily require a steam boiler to work its plant as 
at Lausanne. Equally good results are obtainable with gas plant 
operated by fan blast, any water added from the wet bottom 
or hearth or by spray into the blast pipe. The object in view when 
& manufacturer or mill owner puts down gas plant is not to have 
gas plant plus a steam boiler but gas plant simply, which shall enable 


him to abolish the boiler altogether. Where this has been done we 
know that ‘the question of fuel expease bas lost much of its previous 
seriousness to the power user. 


THE LARGEST DYNAMO IN THE WORLD. 


In the issue of L’ Energie Electrique for October 1st, 1898, 
is given a description of a dynamo which: is being made by 
the Walker Company at Cleveland for the Boston Elevated 
Railway Company. This dynamo is to develop 3,000 kilo- 
watts at a speed of 75 revolutions per minute. 

The framework is of cast-steel; its form is circular, 
having a diameter of 6°604 metres. The weight of the 
framework alone is 22,675 kilogrammes. To the interior of 
this framework are bolted 24 pole pieces, whose aggregate 
weight is 13,605 kilogrammes. The distance between dia- 


metrically opposite poles is 4°724 metres. The pole pieces 
are ed with bobbins wound in shunt series as 
us 


The framework of the field magnets is in two parts, the 
plane of separation being horizontal. It is fixed on the base 
plate in such a way as to be capable of motion parallel to 
the shaft of the machine to a sufficient distance to allow of 
the removal of the pole pieces without separating the two 
parts of the frame. The armature shaft has a diameter of 
0°94 metre, and the armature will be built in position at 
Boston. The armature core will have 594 grooves in which 
the windings are to be placed. The commutator is com- 
ap of 1,188 copper bars; its diameter is 2°667 metres. 

he enormous fly-wheel will be bolted directly to the arma- 
ture near its periphery in such a way that the regulating 
power of the fly-wheel will not be transmitted through the 
shaft. This arrangement will relieve the shaft of the arma- 
tore and the keys from the enormous strains that they 
would otherwise have to bear. The whole weight of the 
complete dynamo is 113,375 kilogrammes. 

The machine has been designed with the greatest care. 
Each part subjected to mechanical or electrical strains pos- 
sesses a high factor of safety. The dynamo is capable of 
developing twice its normal output for a short time, and can 
stand continuously an overload of 50 per cent. 

The greatest care has been taken to render the efficiency 
of this machine superior to that of existing large dynamos. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. —1898. 


Compiled expressly for this journal by W. P. THompson & Oo., 
Electrical Patent Agents, $322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


6,99la. “Im 
and other in 
Dated October 28th. 
22nd, 1898.) (Complete. 


22,315. “A method of and improvements in apparatus for 
electrically indicating time.” ©. E. Kenway. Dated October 24th. 


22,334. “Combined engine and dynamo which may also be used 
as a motor and pump or B.J.B. Minis. (0. 0. Cowan 
and M. L. Whitfield, United States.) Dated October 24th. (Complete.) 

22,335. “Improvements in connection with branch lines from 
strong currents for preserving the insulation.” O. Smrrn. (L. 
Gottscho, Germany.) Dated October 24th. 

22,344. “Improvements in electric arc lamps.” H. Detavan 
and F. F. Brrrat. Dated October 24th. (Date applied for under 
Patents, &c., Act, 1883, Sec. 103, March 24th, 1898, being date of 
application in France.) (Complete.) 

22,357. “Railroad switch.” H. Strauss and B. J. Rostzn. 
Dated October 24th. (Complete.) 


ta in index needles or pointers for electrical 
ng or measuring instruments.” EH. Weston. 
ate claimed under Patents Rule 19°, March 
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22,383. “Improvements in closed conduit electric traction. * 
R. Kennepy. Dated October 25th. 


22,396. “An electrical fish-pond (improved).” J. F. Monrers. 
Dated October 25th. 


22,419. “Improvements in telephone transmitters.” M. Byna. 
Dated October 25th. (Complete.) 


22,434. “A new or improved device for regulating the tension 
of continuous electric currents.” D. Monnizr. Dated October 25th. 
(Complete.) 

22,442. “Improvements in electric discharging apparatus for use 
in the manufaeture of waterproof cloth.” C.J. Braver and J. E. 
Baxter. Dated Ostober 25th. 


22,449. “Improved combined brake-pipe and electrical coupling 
for railway trains.” A.G.Witp. Dated October 25th. 


22,461. “Improvements in primary batteries.” J. Y. JOHNSON. 
(H. J. Dercum, United States.) Dated October 25th. (Complete.) 


22,486. “Improved means of electric communication between the 
passengers, guard, and driver of railway trains.” T. Wrson. Dated 
tober 26th. 


22,523. “Improvements in conduits for electric tramways.” 


M. H. Dated October 26th. 


22,537. “Improvements in or connected with electric push 
buttons.” G. Marxr. Dated October 26th. 


22,545. “Improvements in automatic — exchanges.” 
W. P. Taompson. (Tae Strowger Automatic Telephone Exchange, 
United States.) Dated O:tober 26th. (Complete). 


22,547. “Improvements in appliances or apparatus for auto- 
matically replacing fuses in electric light and power installations.” 
8. Harrison. Dated Ostober 26th. 


22,569. ‘Improved ‘celf-replacing ’ indicator for bells, telephones, 
or other apparatus.” E.N.W. Hume. Dated October 27th. 


22,578. “A new or improved method of bonding or conrecti 
rails used for electrical traction and the like.” W. Ruspton an 
R. E. Grirrin. Dated October 27th. 


22,584. ‘An improved telephone index.” J. F.O'Baizn. Dated 
October 27th. 


22,599. Improvements in electric meters.” British THomM- 
son-Houston Company, Limtrmp. (C. D. Haskins, United States.) 
Dated October 27th. (Complete.) 


22,6°0. “Improvements in incandescent electric Jamps.” THe 
British THoMsoN-Hovuston Company, (G. B. Painter, 
United States.) Dated October 27th. (Complete.) 


22,601. “Improvements in electric arc lamps.” THE BritisH 
Tuomson-Houston Company, (H. C. Spinney, United 
States.) Dated October 27th. (Complete.) 


22,603. ‘Improvements in prepayment electricity meters.” F. M. 
Lone and E. Scuatrnger. Dated October 27th. 


22,622. ‘ Improvements in or relating to electrolytic baths.” Q. 
Marino. Dated October 27th. 


22,664. ‘New or improved appliances for use in securing the 
copper bonds or conductors in electric tramway rails.” ‘7. M. Munro, 
H. and H. I. Rogers. Dated October 28th. (Complete.) 


22,683. ‘Improvements in couplings for electric conductors.” 
Tux British Tsomson-Houston Company, Limirep. (F. E. Case, 
United States.) Dated October 28th. (Complete.) 


22,686. ‘Improvements in magnetic brakes.” 8. (The 
Elektricitits Aktiengecellschaft vormals Schuckert & Co., Germany.) 
Dated October 28th. (Complete.) 


22,697. ‘Improvements in apparatus for regulating the intensity 
of electric currents.” H. D. Wisratrg and A, F. Lanaspeze. Dated 
October 28th. 


22,699. “Improvements in dynamo-elcctric machines.” W. B. 
<a H. A. Mavor, and Mavor & Coutson, Ltp. Dated October 
28th. 

22,700. ‘Improvements in the manufacture of tubes or conduits 
or the like, more especially intended for containing electric cables or 
conductors.” H.Epmuxps. Dated October 28th. 


22,728. “Improved means for effecting the collection and trane- 
mission of high potential electricity.” B. H. Tawarrz. Dated 
October 29th. 


22,729. “Improvements in methods haying for their object the 
electrical propulsion of tramway cara and other vehicles, and in 
apparatus therefor.” B.H.THwarrz Dated October 29th. 


22,762. “Improvements in the method of and spparatus for 
indicating and arresting the speed of electric tramway cars and the 
oe vehicles.”: C. E. B. Hott and A. J. Tayton Dated October 

22,768. “Improvements in methods of and a atus for 
increasing the volume of scunds from telephonic or phonographic 
instruments, and transmitting such sounds to distances.” H. L. 
SHort. Dated October 29th. 


22,777. “An improved light distributor or reflector for electric 
incandescence lamps.” ©. FznupmMann. Dated October 29th. 


22,794. “Improvements in electric railways or tramways,” 
J.D. F. Asprews. Dated October 29th. 


22,799 “New or improved method of and means for switching on 
and off the electric current in surface contact systems for electrically 
prorelled vehicles and safety ‘cat-out’ for same or other surface 
centact systems.” F. H. Davims and R 8. Draycorr. Da'‘cd 
O.tober 29th. 


22,802. “Improvements in or connected with reficctors for 
incandescence electric and other lamps.” L. J. Stmegxe, Sir J. B. 
Map se, Bart., and J. Verrry. Dated October 29th. 


22,808. “Improvements in or ccnnect:d with incandescence 
electric lamps.” L. J. Sir J. B. Marre, Bart., and J. Verity, 
Dated October 29th. 

22,805. “Improvements in arc lamps and in carbons for same.” 
T.C.J.THomas. Dated October 29th. : 


ABSTRACTS OF PUBLISHED 8sPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P, 
Tompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, pice, post free, 9d. (in stamps). 


1897. 

18,735. “Improvements in primary batteries.” W. RowsorHam. 
Dated June 3rd, 1897. Relstes to batteries of the kind described in 
Spr cification No. 2,378, 1897, in which the reparate cells are arranged 
in steps and the liquids circulate through them from the uppermost to 
the lowest. The positive electrode may beiron, and the liquid in 
contact with it is water, and the cock of the water cistern is connected 
with a switch in such a manner that when the switch is operated to 
break the battery circuit, the cock is opened, and a stream of water 
flows through the battery so as to prevent local action on open 
circuit. 1 claim. 


21,249. “Method cf, and apparatus for, preventing the sticking, 
through leakage currents or the lke of electric railway section 
switches.” J. G. Lorrain. Dated September 16th, 1897. (The 
Esmond International Electiic Traction Company.) Relates to 
the sticking through leakage currents cf electric railway section 
switches and consists in providing for that purpose what, may be 
termed leakage plates. These leakage plates are masses of con- 
ducting material which lie on the surface of the road. They are 
placed at any convenient part of the track, but is essential that 
they should be placed el: c'rically nearer to a rail than are the working 
rections. The leakage plates are electrically connected to the section 
switches at a part thereof which, electrically speaking, is situated 
between the switch coil and tbe part at which contact with the 


‘supply conductor is made and broken. 12 claims. 


25,434. “Improvements in trolley wire hangers, for use in over- 
head lives of electrical railways or tramways.” PP. Dawson. 
Dated November 2ad, 1897. Relates to improvements in the 
construction of trolley wire hangers for overhead lines in electric 
railways. The hanger is made in one piece for one, two or more 
overhead line wires which can readily be attached to span wires or 
bracket arms, and in which the wires are more easily inserted in or 
removed from their insulators. 4 claims, 


28,839.. “Improvements in trolleys used on overhead wires for 
electric traction.” W.Woop. Dated December 7th, 1897. Relates 
to improvements in trolleys, and consists in making the plates which 
-—_ the trolley with a double flange at the base projecting beyond 
all the wearing parts to protect them as they pass over the wires or 
insulators. The insulators of the trolley pole is also secured by 
covering it with a hat of mica, &c. In order to take up the wear of 
the ball race, the adjusting screws with fine threads and chases cut in 
the onposite sides of the nuts to receive each end of a collar pin in- 
serted in the spindle, whereby a fine and reliable adjustment is 
obtained. 3 claims. 


80,447. “Improvements in supplying electrical energy to rail- 
ways worked by alternating currents.” Sremmns Bros. & Co, 
Liurrzp. (Siemens & Halske.) Dated December 23rd, 1897. Refers 
to railways worked by alternating currents, and consists in providing 
those parts of the line requiring a small expenditure of energy with 
conductors adapted to supply only single-phase currents to the motors 
on the cars, while to those parts of the line where a large expendi- 
ture of energy is required, supply conductors are provided which are 
adapted to be fed with polyphase currents either from the main 
bp station, or from special transformers provided along the line. 

1898, 

22,717.“ Improvements in interrupter for electrical circuits, more 

applicable to induction coils.” OC. E. 8. 

d August 4th, 1898. Interrupters for induction coils are 
constructed with two bodies of mercury constituting the contacts. 
These from each other at 
required intervals, instead of employing one mercury and one soli 
metal contact. 3 claims. 4 
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